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MC300 SERIES 


INDEX 


Functions and Characteristics 
Logic Description 
General Information 
Circuit Description 
Definitions 
Packages 
Worst-Case Transfer Characteristics 
Maximum Ratings 
Noise Margins 


DEVICE SPECIFICATIONS 


MC301 5-Input Gate 

MC302 R-S Flip-Flop 

MC303 Half-Adder 

MC304 Bias Driver 

MC305 Gate Expander 

MC306 3-Input Gate 

MC307 3-Input Gate 

MC308 AC-Coupled J-K Flip-Flop 
MC309 Dual 2-Input Gate 

MC310 Dual 2-Input Gate 

MC311 Dual 2-Input Gate 
MC312A Dual 3-Input Gate 
MC313F Quad 2-Input Gate 
MC314 AC-Coupled J-K Flip-Flop 
MC315 Line Driver 

MC316 Lamp Driver 

MC317 MECL to Saturated Logic Translator 


MC318 Saturated Logic to MECL Translator 


FUNCTIONS AND CHARACTERISTICS 


Voc = 0, Veg = 5:2 V, Ta = 25°C 
















Propagation 

















DC Output Delay Total Power 
Loading Factor tod Dissipation 
Each Output ns typ mW typ/pkg 


GATES 


5-Input OR/NOR Gate 
3-Input OR/NOR Gate 


















MC301 
MC306 







602B,606 






























3-Input OR/NOR Gate MC307 
Dual 2-Input NOR Gate MC309 
Dual 2-Input NOR Gate MC310 
Dual 2-Input NOR Gate MC311 


Dual 3-Input NOR Gate MC312A 


(With Internal Bias) 
Quad 2-Input NOR Gate 


FLIP-FLOPS 


R-S Flip-Flop 602B,606 
AC-Coupled J-K Flip-Flop y 
AC-Coupled J-K Flip-Flop 









MC313F 


HALF-ADDER 





GATE EXPANDER 


DRIVERS 

Bias Driver 602B ,606 
Line Driver 

Lamp Driver y 


TRANSLATORS 
Level Translator — 
MECL to Saturated Logic 


Level Translator — 
Saturated Logic to MECL 






















7 (BTL) 602B ,606 












25 (MECL) 602B,606 


G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC301G = Metal Can, MC3O1F = Flat Package.) 
With 93-ohm load (each side) 





LOGIC DESCRIPTION MECL MC300 series 












POSITIVE LOGIC: V,, is a logical 1", V, is a logical “0” 
NEGATIVE LOGIC: V,, is a logical 0”, V, is a logical “1” 


ends of the terminals are package pin numbers. The 





numbers in parentheses indicate ac loading factors at 


The logic diagrams shown describe the circuits of each terminal. 


the MC300 line and permit quick selection of those cir- 
cuits required for the implementation ot this particular 
logic system. Pertinent information such as logic equa- 
tions, typical time delay, typical power dissipation, and 
truth tables is provided to show line compatibility. Pack- 
age pin numbers and fan-in and fan-out for each device 


are specified on each logic diagram. The numbers at the 


MECL circuits require a bias voitage which, for 
best results, should be obtained from a regulated, 
temperature-compensated, bias supply. A bias 
driver, type MC304, is included in the MECL line to 
provide this function when the bias driver is not 
contained in the logic element. Specifications for 
the bias driver are included in this section of the 


MC302 — R-S FLIP-FLOP 
(1) 


(1) 
() $9 


(1) 10 


18 


Po = 42mW 


DC Set-Reset flip-flop with expandable input 
and buffered outputs. 


MC301 — 5-INPUT GATE 


(15) 
5 


4 
(15) 


5=6+7+4+8+4+9+4 10 
4=64+74+8+49+4 10 


tar = 7.5 ns 
Pp = 37 mW 


Provides the positive logic “NOR” function 
and its complement simultaneously. 


MC306 — 3-INPUT GATE 


(15) 
(1) 6 5 =64+7+8 
(1) 7 


(1) 8 4 =64+748 


9, 10 een, ae 


ta = 6.0ns 
Po = 37 mW 


Provides the positive logic “NOR” function 
and its complement simultaneously. 


Data Book. 


MC308 — AC-COUPLED J-K FLIP-FLOP 


CLOCKED J-K OPERATION 


The J; and Ky inputs refer to logic levels 
while the Cp input refers to dynamic logic 
swings. The J, and K, inputs would be 
Changed to a logical “1” only while the C, 
input is in a logic “1” state. (C, maximum 
“1” level = Veg — 0.6 volts) 


R-S OPERATION 


(15) 
Qs 


a4 
(15) 


AC-Coupled J-K flip-flop with de Set and Re- 
set inputs and buffered outputs for counter 
and shift register applications up to 15 MHz. 


MC307 — 3-INPUT GATE 


(1) 


(1) 6 § =6+748 
(1) 7 
(1) 8 4 =64+748 


9, 10 22k. _ 


ta = 6.0ns 
Py = 15 mW 


*No pull-down resistors 


Provides the positive logic ‘‘NOR”’ 
function and its complement simultane- 
ously. Same as MC306, with pull-down 
resistors omitted, permitting a reduc- 
tion of power dissipation (see sche- 
matic diagram on the data sheet). 





MC314— AC-COUPLED J-K FLIP-FLOP 


CLOCKED J-K OPERATION 


The J and K inputs refer to logic levels while 
the C, input refers to dynamic logic swings. 
The F and K inputs should be changed to a 
logical ‘‘1" only while the C, input is in a 
logic “1” state. (C maximum 1” level = 
Vee — 0.6 volts) 


R-S, OPERATION 
RS (15) 
Tne ‘ 
| 1 [NO. | (15) 
ta = 12 ns 
Po = 118 mW 


High-speed ac-coupled J-K flip-flop with de 
Set and Reset inputs for counter and shift 
register applications up to 30 MHz operation. 


MC303 — DUAL 2-INPUT GATE 


(l) 7 


(1) 8 
a) 9 


(1) 10 


ta = 6.5 ns 
Py = 27 mW/gate 


Provides the positive logic ‘NOR’ function. 







MC310 — DUAL 2-INPUT GATE 





**Optional pull-down resistor. 
If resistor is desired, connect 
pin 4 to pin 5. 











ty = 6.5 ns Py = 27 mW/gate 


Provides the positive logic ‘‘NOR’’ 
function. Same as MC309 with one out- 
put pull-down resistor optional (see 
schematic diagram on the data sheet). 





MC312A— DUAL 3-INPUT GATE 
(l) 6 (15) 

() 7 5 =6+7+8 
{l) 8 

9 

0 4 

1 (15) 


ta = 6.5 ns 
Py = 35 mW/gate 









Provides the positive logic “NOR” function, 
and features an internal bias driver. This gate 
without the bias driver is available as the 
MC312, 





MC303 — HALF-ADDER 






ta = 7 ns 
Py = 63 mW 


Provides the “SUM”, “CARRY”, and “NOR” 
functions simultaneously. If complement in- 
puts are not used, an undefined state can 
occur. 


MC318 — LEVEL TRANSLATOR 


(DTL8) 5 - 15) 
=546 
(OTL8) 6 











(DTL8) 9 oe 15) 
=9+10 
(DTL 8) 10 
= 17ns 
ne = 105 mw 





Intended for converting saturated logic lev- 
els to non-saturated MECL signal levels. By 
applying OTL input logic levels as defined by 
logical “0” at 0.4 V and fogical “1” at 5.0 V, 
corresponding MECL outputs are obtained as 
defined by logical “0” at — 1.55 V and logi- 
cal “P” at —0.75 V. 











MC311— DUAL 2-INPUT GATE 


“Optional pull-down resistor 
If resistor is desired, connect 
pin 4 to pin 5 or pin 6. 





ty = 6.5 ns Pp = 21 mW/gate 


Provides the positive logic ‘‘NOR’’ 
function. Same as MC309 with one out- 
put pull-down resistor omitted and the 
second optional (see schematic dia- 
gram on the data sheet). 


MC313F — QUAD 2-INPUT GATE 


Q) 6 sy 
=64+7 





a) 10 
au (15) 
a) is 

au a ee 


ty == 6.5 ns Py = 31 mW/gate 


Provides the positive logic “NOR” function, 
and features an internal bias driver. 


MC316 — LAMP DRIVER 























my 
Ge 6 “CARRY” = AB = (1) 4 (100 mA) 
2) 8h (15) io °9 a) 5 9 =44546 
re 5 NOR’ — AB = 8°7 (1) 6 
Ql) 7 (100 mA) 

(2) 9B 08) ; 3 -Ta3 

SUM" = AB + AB = a) 8 

(10° 7) + @- 9) . 
Py = 135 mW 


Capable of driving 6-volt lamps. Positive 
“NOR” function is obtained by applying Vgg 
to pin 4, 5, or 6, with pins 7 and 8 used as 
inputs. Positive “OR” is obtained by apply- 
ing Vag to pin 7 or 8, with pins 4, 5, and 6 
used as inputs. 


MC305 — 5-INPUT EXPANDER 





Q) 6 = 
(1)7 

Q 875 45 

(1) 10 aca 






For use with the MC302, MC306, MC307, 
and MC315. Each expander unit increases 
the fan-in of the basic gate by five. For high- 
est performance, a maximum of three ex- 
pander units per gate is recommended. 











































MC315— LINE DRIVER 








(93 9 LINE) 
(1) 6 5 =6+7+8 
(1) 7 

(1) 8 4 =64+7+8 


\ E (93.0 LINE) 
9, 10 













ta = 14ns 
Pp = 180 mW (with 93 © load) 
















Drives lines of 93 ohms or greater while pro- 
viding the positive logic “NOR” function and 
its complement simultaneously. 


MC317 — LEVEL TRANSLATOR 
(MECL 2) 4 (DTL 7) 
















(MECL 2) 5 9 =44+5+6 
(MECL 2) 6 
(MECL 2) 7 (DTL 7) 

9 =74+8 







(MECL 2) 8 





ty, = 30 ns 
Py = 63 mW 















Intended for converting non-saturated MECL 
signal levels to saturated logic levels. Posi- 
tive “NOR” function is obtained by applying 
Vea to pin 7 or 8, with pins 4, 5, and 6 used 
as inputs. Positive “OR” is obtained by ap- 
plying Vgq to pin 4, 5, or 6, with pins 7 and 8 
used as inputs. 
















Note: 
Any unused input should be connected to Vee. 








GENERAL INFORMATION 


MECL MC300 series 





CIRCUIT DESCRIPTION 


The MECL line of monolithic integrated logic 
circuits was designed as a non-saturating form of 
logic which eliminates transistor storage time as a 
speed limiting characteristic, and permits extremely 
high-speed operation. 

The typical MECL circuit comprises a differential- 
amplifier input, with emitter-follower output to re- 
store dc levels. High fan-out operation is possible be- 
cause of the high input impedance of the differential 
amplifier and the low output impedance of the emit- 
ter followers. Power-supply noise is virtually elimi- 
nated by the nearly constant current drain of the dif- 
ferential amplifier, even during the transition period. 
Basic gate design provides for simultaneous output 
of both the function and its complement. 


POWER-SUPPLY CONNECTIONS 


Any one of the power supply nodes, Vgp, VCC, 
or VEE may be used as ground; however, the manu- 
facturer has found it most convenient to ground the 
Vcc node. In such acase: Vcc = 0, Vag = —1.15V, 
Vee = —5.2 V, as shown in the schematic diagram 
above. 


SYSTEM LOGIC SPECIFICATIONS 


The output logic swing of 0.8 V then varies from 
a low state of Vi = —1.55 V toa high state of Vy = 
—0.75 V with respect to ground. 
Positive logic is used when reference is made to 
logical ‘’0’s”’ or “’1‘s’’. Then 
“QO” =—-—1.55 V 


"4" =_0.75V typical 


BASIC MECL GATE CIRCUIT 


DIFFERENTIAL 
AMPLIFIER 


LOGICAL “1” = 
-0.75 V 


LOGICAL “0” = 
—155V 


eo 
SIGNAL INPUT 


BIAS INPUT 
Yes = 
—1.15 Vde 


Dynamic logic refers to a change of logic states. 
Dynamic “0” is a negative going voltage excursion 
and a dynamic “1” is a positive going voltage excur- 
sion. 


CIRCUIT OPERATION 


A bias of —1.15 volts is applied to the “bias input” 
of the differential amplifier and the logic signals are 
applied to the “signal input’. If a logical “0” is ap- 
plied, the current through Re is supplied by the fixed- 
biased transistor. A drop of 800 mV occurs across 
Rc2. The OR output then is —1.55 V, or one Vpg- 
drop below 800 mV. Since’no current flows in the 
“signal input” transistor, the NOR output is a VpeE- 
drop below ground, or —0.75 volts. When a logical 
1" tevel is applied to the “signal input’’, the current 
through Rc is switched to the “’signal input” tran- 
sistor and a drop of 800 mV occurs across Rcj. The 
OR output then goes to —0.75 volts and the NOR 
output goes to —1.55 volts. 


Note: Any unused input should be connected to VEE. 
BIAS VOLTAGE SOURCE 


The bias voltage applied to the bias input is ob- 
tained from a regulated, temperature-compensated 
bias driver, type MC304. The temperature charac- 
teristics of the bias driver compensate for any varia- 
tions in circuit operating point over the temperature 
range or supply voltage changes, to insure that the 
threshold point is always in the center of the transi- 
tion region. The bias driver can be used to drive up 
to 25 logic elements and should be employed for all 
elements except those with built-in bias networks. 


FOR LOGICAL “1” INPUT, “NOR” OUTPUT = —1.55 V 
“OR” OUTPUT = —0.75 V 


“NOR” FOR LOGICAL “0” INPUT, “NOR OUTPUT = —0.75 V 
OUTPUT “OR” OUTPUT = —1.55 V 


OUTPUT 











GENERAL INFORMATION (continued) 


ta1 


td2 


tdf 


tdr 


tf 


DEFINITIONS 


AC signal applied to the input 
AC signal at the output 


Amount of current drawn from the positive 
power supply by the test unit 


Total collector leakage current exhibited by 
the gate expander when all inputs are at the 
negative supply potential 


Amount of current drawn from the test unit 
by the negative power supply 


Current drawn by the input of the test unit 
when a logical 1’’ (V4) is applied to the input 


Current drawn from a node when that node 
is at ground potential 


Time required for the output pulse to reach 
the 50% point of its leading edge when refer- 
enced to the 50% point of the input pulse 
leading edge 


Time required for the output pulse to reach 
the 50% point of its trailing edge when refer- 
enced to the 50% point of the input pulse 
trailing edge 


Time required for a flip-flop output to reach 
the 50% point of its negative going edge when 
referenced to the 50% point of the input pulse 
leading edge 

Time required for a flip-flop output to reach 
the 50% point of its positive going edge when 
referenced to the 50% point of the input pulse 
leading edge 


Time required for the output pulse to go more 
negative from its 90% point to its 10% point 


PACKAGES 


All MECL integrated circuits are available in both the 
TO-91, 10-lead flat package and the 10-lead metal 
package. To order the flat package, add suffix ‘‘F’’ to 
basic type number; to order metal package, add suffix 


"G oe 


Exception: 


MC305 — Pin 5 connected to case 
All other types — Pin 2 connected to case 


G SUFFIX 
METAL PACKAGE 
CASE 602B 


Type MC313F is available only in the 
TO-86 14-lead flat package. 


F SUFFIX 


CASE 606 





Lead 1 identified by color dot 


of by shoulder on pin. 


All pins electrically 
isolated from package. 


CERAMIC PACKAGE 


t, 


V4 


V2 


V4 


V5 


V6 


VH 
VL 
VOH 


VOL 


AV4 
AVS 





Time required for the output pulse to go more 
positive from its 10% point to its 90% point 


“NOR” output voltage — logical ‘1’ level out- 
put voltage when a logical “0” level (V_) is 
applied to the input 


“OR” output voltage — logical “0” level out- 
put voltage when a logical “0” level (V;_) is 
applied to the input 


Saturation breakpoint voltage which corres- 
ponds to the “NOR” output characteristic 
where the rate of change in the output voltage 
to the rate of change in input voltage is zero 


“NOR” output voltage — logical “0” level 
output voltage when a logical ‘1’ level 
(V4 max) level is applied to the input 


“OR” output voltage — logical ‘’1’"’ level out- 
put voltage when a logical “1” (V4 max) level 
is applied to the input 


Output latch voltage — input voltage to a flip- 
flop which causes the output voltage to change 
from a logical ‘’1” level to a logical ’‘0” level 
and corresponds to the point where the rate 
of change in the output voltage to the rate of 
the input voltage approaches infinity 


Logical ‘’1” input voltage 
Logical ‘0’ input voltage 


High-level output voltage when the saturated 
logic circuit output is in an “off” condition 


Low-level output voltage when the saturated 
logic output circuit is in an “‘on” condition 


Change in the “1” level output voltage as the 
load is varied from no load to full load 


F SUFFIX 
CERAMIC PACKAGE 
CASE 607 
TO-86 


Lead 1 identified by color dot 
or by elbow on pin. 


All pins electrically 
isolated from package. 


GENERAL INFORMATION (continued) 


WORST- CASE 
TRANSFER CHARACTERISTICS 


The following graphs show minimum and maximum limits of major 
parameters associated with the transfer characteristics of the MECL line. 
Min-Max limits, given at three different temperatures can be interpreted for 
design purposes as 10% to 90% spreads at all points on the curve except 
for guaranteed points in the Electrical Characteristics tables. 


DEFINITIONS 
—1.350 —0.795 e;, (VOLTS) 
a 
$ 
é 
V; V3 
V4 
0 


=~25 Hz 









fle aoa eee) 
oh 
Vii 









n 
Cous (VOLTS) 


out (VOLTS) 


Cour (VOLTS) 


Cin (VOLTS) 


MAXIMUM RATINGS 


[ease [att [ae |_| 
Ratings above which device life may be impaired: 

ce a 
a 
[sean evesic tae | tm peswsieo] | 


Recommended maximum ratings above which performance may be 


Operating Temperature Range —55 to +125 


AC Fan-In (Expandable Gates) | om 
*Although a minimum de fan-out of 25 is guaranteed in each electrical specifi- 


AC Fan-Out* (Gates and Flip-Flops) 
cation, it is recommended that the maximum ac fan-out of 15 be used for 
high-speed operation. 






























NOISE MARGINS (90 PERCENTILE) 


The following graphs show worst-case Noise Margins as a function 
of temperature and fan-out. Top graph illustrates the advantage gained 
through use of MC304 bias driver, as compared with non-compensated fixed 
bias source, bottom. ; 


Note: Any unused input should be connected to Vex. 


USING MC304 










3 200 — nt 
= 

z= 

oo 

= 

S 100 


55-38 =—-15 5 25 45 65 85 


t) 
TEMPERATURE (°C) ° 


USING FIXED V,; of —1.15V 


NOISE MARGIN (mVdc) 





TEMPERATURE (°C) 


MECL MC300 series 


5-INPUT GATE 


MC301 


A 5-input gate that provides the positive logic SWITCHING TIME TEST CIRCUIT 
“OR"' function and its complement simulta- 
neously. 





567 


INPUT PULSE t, AND t; = 6 +2 ns OR EQUIVALENT 


Stray capacitance introduced by the test jig: 
Cs =(n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY RISE AND FALL TIME 


Gout 
90% 
10% 
tr t 


TO MC304 
BIAS DRIVER 





eeeesstece 








2 
ye 
s s2 | pve | [uae | 
= 3 
= = 
S aos 
= x 
| AH 
0 
16 14 12 10° 08 06 20 416 #12 08 04 0 
ej, (0.1 V/DIM out (0.2 V/DIM 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


tay, PROPAGATION DELAY (ns) 
taz, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 





n, FAN-OUT n, FAN-OUT 
“NOR” OUTPUT 


me 55°C and +25°C8 
a a 125°C 


MC301 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 














@ Test —ssec| — |—0.945 [|—-1.450| 5.20 | —1.25 
Tem el +25°C |—0.690 |—0.795 |—1.350 —5.20 —1.15 
P +125°¢C | —  |—0.655_ |~1.300 5.20 —1.00 
[ ese me Sal 
ae Vu Vy, max v, Vee Vag dV, 
Characteristic PinNo | PinNo | PinNo| PinNo {Pin No ;Pin No 
Power Supply Drain Current —_— ie I ES 2,6,7,8,9,10 1 _ 
Input Current 6 — _ 2,7,8,9,10 1 —_ 3 
7 = — 2,6,8,9,10 1 - 3 
8 _ _ 2,6,7,9,10 1 _ 3 
9 —_ _ 2,6,7,8,10 1 _- 3 
10 = —_ 2,6,7,8,9 1 _ 3 
“NOR” Logical 1" - _ 6 | 2,7,8,9,10 1 — 3 
Output Voltage _- - 7 2,6,8,9,10 1 — 3 
_- _ 8 2,6,7,9,10 1 _ 3 
= = 9 2,6,7,8,10 1 _ 3 
= = 10 2,6,7,8,9 1 _ 3 
“NOR” Logical “0” _ 6 _ 2,7,8,9,10 1 —_ 3 
Output Voltage _— 7 _— 2,6,8,9.10 1 _ 3 
_ 8 _ 2,6,7,9,10 1 — 3 
Aes 9 — | 2,6,7,8,10 1 _ 3 
= 10 = 2,6,7,8,9 1 _ 3 
OR" Logical “1” _ 6 _ 2,7,8,9,10 1 _ 3 
Output Voltage _ 7 _ 2,6,8,9,10 1 _ 3 
ae 8 — | 2,6,7,9,10 1 — 3 
_ 9 — 2,6,7,8,10 1 _ 3 
_- 10 _ 2,6,7,8,9 1 _ 3 
“OR” Logical “0” —_ _ 6 | 27,8910 | 1 = 3 
Output Voltage _ =_ 7 2,6,8,9,10 a _ 3 
~_ _ 8 2,6,7,9,10 1 — 3 
poe = 9 2,6,7,8,10 1 - 3 
_ - 10 2,6,7,8,9 1 _- 3 
“NOR” Output 
Voltage Change _ _— 6 2,7,8,9,10 1 - 
(No load to full load) 
“OR” Output 
Voltage Change = 6 — 2,7,8,9,10 4® 3 “1 AVs (4) = 
(No load to full load) 
“NOR” Saturation - _- _ a 
Breakpoint Voltage — _ _ 
Pulse 
Switching Times Out 
Propagation Delay Time 


Rise Time 


Fall Time 


Pins not listed are left open 


tay, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 























It Ut 


2,7,8,9,10 


n, FAN-OUT 











@ Input voltage is adjusted to obtain d¥ “NOR /dVin = “0”. 











taz, PROPAGATION DELAY (ns) 


ty, FALL TIME (ns) 


“OR” OUTPUT 














—55°C and +25°C 
mee 125°C 





}--1.465 | —1.750 








® Current test conditions: no load = 0; full load = —2.5mAdc +5%. 


n, FAN-OUT 




















Vde 














R-S FLIP-FLOP MECL MC300 series 





MC302 


DC Set-Reset flip-flop with an expandable input 
and buffered outputs. 


SWITCHING TIME TEST CIRCUIT 


TO TEKTRONIX 
Cin OF Cink 


567 
OR EQUIVALENT 
Fan-in obtained with MC305 


input expanders; all but driven 
input connected to —5.2 V. 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 


—5.2V 





TRANSFER CHARACTERISTICS ~ SWITCHING TIME WAVEFORMS 


PW 
100 ns 
max 


INPUT TO SET 
= 62ns —>} 


INPUT TO RESET 


0 OUT 


-3V 
me 25 Hz 


“FOR "Q” TESTS REVERSE “'S" AND “R” CONNECTIONS 





MC302 (continued) 


ELECTRICAL CHARACTERISTICS 







—§59° 
@ Test 
Temperature nen ES 


Power Supply Draia Curreat aes tre] 


fnput Current 6 2,7,9,10 i 100 wAdc 
7 2,6,9,10 it 
9 2,6,7,20 it 
10 2,6,7,9 lin (10) 
“Q” Logical 1" Catput Voltage 2,7,9,20 —0.825 |—0.945 |—0.690 j|—0.795 
2,6,9,10 —0.825 —0.945 |—0.690 |—-0. 
“@” Logical “0” Output Voltage 2,6,7,10 —1.560 | —1.850 |—1.465 | —1.750 |—1.340 | —1.675 
10® 2,6,7,9 —1.560 |—1.850 |—1.465 |—1.750 | 1.340 | 1.675 
“Q"" Logical "1°" Output Voltage 2,6,7,10 Vi (4) —0.825 |—0.945 |—0.690 |—-0.795 —0.655 
10® 2,6,7,9 « We (4) —0.825 |—0.945 |—0.690 |—0.795 —0. 655 
“4@" Logical “0” Output Voltage 2,7,9,10 V2 (4) —1.560 |—1.850 |--1.465 |—1.750 |—1.340 1.675 
2,6,9,10 V2 4) —1.560 |—1.850 |—1.465 |—1.750 


feeemeameme [= fe = fee] = oe fone | = Fal — Hel Pa [om 
ee ees ia 
inamovanww | [= [=| m9 |e C= = es = Fm [| 
ser Ep forte be ef 
wetumwe [= [= [= |e [ome | [+ [mm Pow Po Ge faa fem far [we | 


ean 4,5) 


Pins not fisted are left open. @ Input voltage is adjusted to obtain dV “Q" /dVin = 0; dV “Q"/dVin = 0. @Current test conditions: no load = 0; full load = —2.5 mAdc +5%. 
@®Apply momentary V: mx to set output, then Vi for measurement. @ Input voltage is adjusted to obtain dV: /GVia — ao- 






Test Limits 











































Switching Times 













tee (4,5) 
tat (4,5) 
te (4,5) 


Propagation Delay Time 


Rise Time 


Fall Time 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
° 60 


40 


tg, PROPAGATION DELAY (ns) 
tas, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 





n, FAN-OUT - n, FAN-OUT 





—55°C and +25°C 
aw 125°C 





MECL MC300 series 





HALF-ADDER 
Half-adder that provides the ‘‘SUM"’, SWITCHING TIMES TEST CIRCUIT 
CARRY", and "NOR" functions simulta- i ie 2N709 Stray capacitance introduced by the test jig: 


neously. Cs = (n + 12) pF where n = number of fan-outs. 


TO TEKTRONIX 
7 


OR EQUIVALENT 


ON A V;, = —0.750 Vde 





PROPAGATION DELAY RISE AND FALL TIMES 
Pout “SUM vi (“NOR” & “CARRY”) “SUM” OUTPUT 















oer Soe OTE 
WAVEFORM AT INPUT =f “NOR” = “CARRY” QUTPUT & ¢ «guy 
@in OF GATE UNDER TEST NOR” OUTPUT, “NOR” 









Ta = 25°C Beil 
a a ee memes 
UAE EEE ETT app zepeunaou 

LH, PINS 8 & 10 ARE TIED TOGETHER 
See eT eS IRE] eases ite 
ail 
aaa 10 10 100 


PW, PULSE WIDTH (us) 



















ta, RECOVERY TIME (ns} 







SWITCHING CHARACTERISTICS (10% to 90% distribution) 


tas, PROPAGATION DELAY (ns) 
taz, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
te, FALL TIME (ns) 





n, FAN-OUT “su” n, FAN-OUT 


—55°C and +25°C 
meee 12598 





MC303 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 







































































—55°C — {—0.945|—1.450 —5.20 —1.25 
Test 
oda +25°C —0.690| —0.795 |—1.350 —5.20 —1.15 
+125°C a —0.655 | —1.300 —5.20 —1.00 
Test Limits 
Symbol 55°C 25°C > ‘ 
Vu Vim | Me Vee Vee | OVin I, Ground Pin No : + +125°C Unit 
Characteristic Pin No {Pin No | Pin No PinNo | Pin No |PinNo | PinNo | PinNo in( ) Min| Max} Min | Max| Min | Max 
Power Supply 
Drain Current _ — = 2,7,8,9,10 1 = le (2) — | 153 = 15.3 — | 41 
input Current 7 - ~ 2,8,9,10 1 _— 3 : 
8 = - 2,7,9,10 1 ~_ 3 
9 a _ 2,7,8,10 1 —_ 3 
10 _ _ 2,7,8,9 1 —_ 3 
“NOR” Logical “1” = _ 9 2,7,8,10 1 _ 3 
Output Voltage — _ 10 2,7,8,9 1 - 3 
“NOR” Logical “0” = 9 — 2,7,8,10 1 = 3 
Output Voltage _ 10 _ 2,7,8,9 1 f= 3 
“CARRY” Logical “1” = ae 7 2,8,9,10 1 a 3 Vi (6) 
Output Voltage a = 8 2,7,9,10 1 a 3 Vi (6) 
“CARRY” Logical “0” = 7 _ 2,8,9,10 1 _- Vs (6) 1.560 |—1.850 |—1.465 |—1.750 |—1.340 | —1.675 Vde 
Output Voltage = 8 — 2,7,9,10 1 = Vs (6) 1.560 |—1.850 |—1.465 |—1.750 |—1.340 | —1.675 Vde 
“SUM” Logical “1” _ 7,9 — 2,8,10 1 =_ Vs (4) 0.825 | 0.945 |—0.690 |—0.795 | —0.525 | 0.655 Vde 
Output Voltage = 8,10 2,7,9 1 - Vs (4) —0.825 |—0.945 |—0.690 | 0.795 | 0.525 | 0.655 Vde 
“SUM” Logical “0” _ 7 10 2,8,9 1 - V2 (4) —1,560 |—1.850 |—1.465 |—1.750 |—1.340 | —1.675 Vde 
Output Voltage _ 8 10 2,7,9 1 _ V2 (4) 
_ 9 8 2,7,10 1 _ V2 (4) ‘ 
= 10 7 2,8,9 1 — V2 (4) 
“NOR” Gutput 
Voltage Change _ 10 _ 2,7,8,9 1 _ AV: (5) — |—0.055 — |—0.055 — |—0.060 Volts 
(No load to full load) 
“CARRY” Output | 
Voltage Change _ — ; 7 | 2,8,9,20 1 - 6® AV: (6) — |-0.055; — |—0.055 — | —0.060 Volts 


(No toad to full load) 















































Sia aiile : : ; Biase 








“SUM” Output 
Voltage Change _— 7,10 - 2,8,9 1 — 4® As (4) — |—0.055 — |—0.055 — | —0.660 Volts 
(No load to full load) 
“NOR” Saturation 
Breakpoint Voltage = - _- 2,7,8,9 1 10@ V3 (5) — |-0.40 — [-0.55 — |-0.65 Vde 
“CARRY” Saturation 
Breakpoint Voltage ~ _ _ 2,8,9,10 1 7@ V3 (6) — |—0.40 
is hen tas Pulse 
Switching Times In Typ; Max 
Propagation Delay Time _ _ _ 2,7,8,9 1 10 5 tai (5) 6.0 10.0 
- - — 2,8,9,10 1 7 6 tar (6) 6.0 10.0 
— 7 2,8,9 1 10 4 tar (4) 8.0 12.0 
_ _ — 2,7,8,9 1 10 5 taz (5) 75 10.5 
_- = _— 2,8,9,10 1 7 6 ta2 (6) 7.5 10.5 
_ 7 —_ 2,8,9 1 10 4 taz (4) 5.5 8.0 
Rise Time _ _- 2,7,8,9 1 10 5 tr (5) 6.0 11.5 
_ —- _- 2,8,9,10 1 7 6 te (6) 6.0 11.5 
7 —_ 2,8,9 1 10 4 te (4) 6.0 10.0 
Fali Time _ _ 2,7,8,9 1 10 5 t+ (5) 7.5 12.0 
_ _ _ 2,8,9,10 1 7 6 te (6) 7.5 12.0 
_ 7 _— 2,8,9 1 10 4 ts (4) 8.0] 12.5 
Pins not listed are left open. @® Input voltage is adjusted to obtain dV‘‘NOR" / /dVin = 0 or dV “CARRY” /dVin = 0. 






@® Current test conditions: no load = 0; full load = —2.5 mAdc +5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
















a3 2 60 
= > 
: : 
S 20 z= 
s = 
= 5 
= = 
f = 
79 

30 
Z 20 i 
i = 
2 2 
=~ 10 a 

% 5 10 15 

n, FAN-OUT “NOR” and “CARRY” n, FAN-OUT 


—55°C and +25°C 
ee $125°8 





MECL MC300 series 


BIAS DRIVER 





MC304 


Bias driver that compensates for changes 
in circuit parameters with temperature. 


1 


O Veg 


REGULATED 
OUTPUT 





ELECTRICAL CHARACTERISTICS 






@ Test { +25% =m 


Temperature 











+125°C} 5.20 | 
Test Limits 
Ground yar =—_— ss 25°C + 125°C 
Characteristic ait No Pete ion Mn | Min | Max | Min | 
| Power Suppty Drain Current | 2 | — | | — | 44] —] 40] madc | 
a eC 





Pins not listed are left open. @ Current test conditions: no load = 0; full load — —2.5 mAdc +5%. 


CIRCUIT DESCRIPTION 





Circuit Operation: 

The divider network Ri, R2, Di, D2 compensates for temperature 
variations of the base-emitter voltages of Q,, and of the driven gates, 
producing a bias voltage for the MECL logic circuits that maintains a 
constant set of dc operating conditions over the temperature range 
of —55 to +125°C. In addition, compensation for power supply 
variations is achieved, since the bias output voltage is derived from 


the system supply. 


Either of the supply voltage nodes may be used as ground, how- 
ever the ground potential of the bias driver must coincide with that of 
the logic system. Thus, if Vcc is grounded in the logic system, then — 

Vec = 0; Vee = —5.2 V; ' 
Ves = —1.15 nominal output voltage at 25°C 


GATE EXPANDER MECL MC300 series 





MC305 


A 5-input expander for use with the MC302, 
MC306, MC307, and MC315. Each expander 


unit increases the fan-in of the basic gate by five. 


MC305 
GATE EXPANDER 





ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 
@test ¢ ~3% | -20 |-52/ +20] +07] 03 | 1.33 | 
‘eens +25°C p20] sey 20 for} a3 | 8 






















mane aa 
Pin No 





Characteristic Pin No 
Base Leakage Current 


i Mar | Wit | ar +125°C i 
6 5 ‘You (6) 2.0 wAdC 
7 5 Noe (7) 
8 5 To (8) 
9 5 tex (9) 
10 5 lee (10) 


cateceieaapeCorest | — i Ete [ae | fcoo ae] 


Input Voltage 6 Vue (4) —0.810 | 0.880 |—0.680 |—-0.730 | 0.490 | —0.540 Vde 
7 Vae (4) 
8 Vee (4) 
9 Vor (4) | | 
Vee (4) 


siting Te Bel eo | Max] Typ] Max 


Propagation Delay Time x : : ; aa ns 
8.0 io ; ; 4 ‘7 ; 13.0 | 
3.0 8.5 3.5 8.5 9.5 

































Rise Time 
Fall Time 


Pins not listed are left open. @See Switching Time Test Circuit. 





75°C 





3-INPUT GATES MECL MC300 series 


MC306 - MC307 


Expandable 3-input gates that provide the posi- 
tive logic ‘‘NOR"” function and its complement 
simultaneously. MC307 omits output pull-down 
resistors, permitting reduction of power 
dissipation. 





*Resistors Rg are omitted in 
EXPANDER ‘OR” MC307 circuits to permit re- 
INPUT duction of Power Dissipation 
in systems where logic opera- 
tions are performed at circuit 

outputs. 


TO MC304 


BIAS DRIVER L24k 


a 
t 

! 
/ 


\Ww¢ 
6 


0 


\ 


nda U4 
} 
/ 


' 
| 


INPUT PULSE t, AND t, = 6 ==2 ns OR EQUIVALENT 


fo) 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 


9 
6 


\ 










PROPAGATION DELAY 


Cour 


RISE AND FALL TIME 


Cout 















“OR” 50% 








tay 








Fan-in obtained with MC305 
input expanders; all but driven 
input connected to —5.2 V. 


“NOR” 50% 
_ A 
tar 





MC306, MC307 (continued) 


TYPICAL INPUT TYPICAL OUTPUT 
CHARACTERISTICS CHARACTERISTICS 


eee 
ane 
rT - 
1 | | 7, CONDUCTION 
| 


nN 





SOURCE —= 


REGION 


Bae 
a TRANSITION 3588 
ere oe EO 


1 

! 

! 
OQ 


lin (0.01 mA/ DIV) 
\ous (0.5 mA/DIV) 




















—— SINK 


CUTOFF 
ape REGION 
“| 


1.4 12 ; fi . ‘ 12 0.8 
@;, (0.1 ¥/DIV) Cour (0.2 V/ DIV) 














0 


TYPICAL SWITCHING TIME VARIATIONS 


FAN-IN VARIATION 
FAN-OUT = 1 


& 


t, TIME (ns) 
t, TIME (ns) 





FAN-OUT = 1 
Ta = 25°C 
“NOR” OUTPUT 





























5.1 5.3 5.5 9 
~Vee, POWER SUPPLY VARIATION (VOLTS) m, FAN-IN 





SWITCHING CHARACTERISTICS (10% to 90% distribution) 





g 2 
= > 
a = 
=) a 
5 5 
S 3 
= <= 
o a 
4 So 
a a 
2 3 
gz 2 
= = 
a —_ 
2 3 
a = 
= a 
n, FAN-OUT Se n, FAN-OUT 
“NOR” OUTPUT 


———_ — 55°C and +25°C 
—— + 125°C 


MC306, MC307 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


@test fj  o [| 0.985 | —1.480 | 8.20) 1.25 | 
icwawe\ ua ee 795 [ozes| (1 3s0} 5.20} 18 
+125¢¢ [| — | 





[Ces Limits 
Ground | 55°C | +25°C jae 
Characteristic = ne No 


i ec 
Power Supply C306 2,6,7,8 Sees 
Drain Current C307 Sen made 
ce ss El x BEELER 
Fa 2,6,8 lie (7) 
= 2,6,7 lin (8) 
“MOR” Legical “1” 27,8 al 825 | —0. i a 690 7 795 | —0. i 
Gutput Voltage 2,6,8 
SeREH 
“NOR” Logical “0” 2,7,8 -1 " <1. P =. i -1, i 
Output Voltage 2,68 
Bae 
“OR” Logical “1” 278 4 925|—0. i at 690 
Output Voltage 2,6,8 
BHBEs 
Output Voltage 2.68 V2 (4) 
26,7 Va (4) 
DEEsECErE: 


“NOR” Output 7 

Veitage Change 

(No load to full toad) 

“OR” Output Voltage Change 055 9. Ee 
(No toad to full load) 


“HOR” Sateration faa ee 1 40 ~0.55 —0.68 i 
Breakpoiat Veltage 2,6,8 ee ao { 
2,6,7 


14.5 
12.5 
12.5 
14.5 
13.0 
15.0 
15.0 
15.0 


Pins not tisted are left open. © Input voltage is adjusted to obtain dV “NOR /dVi, = 0. @ Current test conditions: no load = 0; full load = —2.5mAde +5%. 


b 
z 








SWITCHING CHARACTERISTICS (10% to 90% distribution) 





g 2 
= = 
2 2 
Ss Ss 
Ss = 
3 3 
& Ss 
= € 
3 3 
g 2 
iw a 
= = 
= 
= < 
n, FAN-OUT n, FAN-OUT 
“OR” OUTPUT 


——— —55°C and +25°C 
mma +125°C 


AC-COUPLED J-K FLIP-FLOP MECL MC300 series 





MC308 


AC-coupled J-K flip-flop with dc Set and Reset 
inputs and buffered outputs for counter and 
shift register applications up'to.15 MHz. FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 





TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 
Cin OF ins 


EITHER OUTPUT TO “B” CHANNEL 
5 ttiele OF TEKTRONIX 567 SCOPE 


0.300 ¥ max 10.5 ns min 
90% 


10% 
b-500 ns min->bo 200 ns 10 ns max 


L500 ns min-- 


170 mV max 
Lecce © ant aeaaes 
OUTPUT a 


WAVEFORMS 


Qor ae —} 
170 mV max 


Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE) 


Cs = (n + 12) pF where n = number of fan-outs. 
7or8 per 


| TEKTRONIX 
567 


OR EQUIVALENT 
tr t, =6 £2ns 





TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 


EITHER QUTPUT TO “B" CHANNEL 
Cin OF Cins, OF TEKTRONIX 567 SCOPE 


19.5 ns max 


90% 
10% 


“EITHER” QUTPUT 


“EITHER” OUTPUT 


Ee 500 ns ‘itl 





MC308 (continued) 


ELECTRICAL CHARACTERISTICS 



















































































































Test Conditions 
Vde +1% 
—55° _ —0. - = 
@ Test poate 0.945 1.450 a 
Temperatur =. 
perature + 125°C —5.20 
= a 
Symbol Test Limits 
= Vu | Vinee VE Vee qV;,, iL Ground Pin No — 55°C +25°C + 125°C Unit 
Characteristic PinNo| PinNo | PinNo | PinNo | PinNo | PinNo | PinNo | int ) | Min] Max] Min] Max| Min | Max 
Power Supply Drain Current _ 7,10 _ 1,2,6,8,9 _ a 3 fe (2) _ 22.0 — 21.0 _ 19.5 mAdc 
input Current 7 _ _ 1,2,6,8,9,10 — 3 lin (7) _ _ _ 100 _ - uAdc 
8 _ _ 1,2,6,7,9,10 — 3 Jin (8) _ — _ _ _ 
9 _— _ 1,2,6,7,8,10 _ 3 lin (9) ~ _- _ _ _ 
10 _- _ 1,2,6,7,8,9 _ 3 Fin (10) _ _ _ _ _ 
"Q” Logical “1” 

Output Voltage — _ 6@ 1,2,7,8,9,10 — —0.825 | —0.945 |—0.690 |—0.795 |—0.525 | --0.655 Vde 
“Q" Logical “0” 

Output Voltage _ — | 1@ 2,6,7,8,9,10 _ 3 V2 (5) 1.560 | —1.850 |—1.465 |—1.750 |—~1.340 | —1.675 Vde 
“Q" Logical “1” 

Output Voltage - _- 1@ 2,6,7,8,9,10 _ 3 Vi (4) —0.825 | —0.945 |—0.690 |—0.795 |—0.525 | 0.655 Vde 
“9” Logical “0” 

Output Voltage _ -!} 6@ 1,2,7,8,9,10 _ 3 V2 (4) —1.560 | —1.850 |— 1.465 | —1.750 |—1.340 | —1.675 Vde 
“Q" Output Voltage Change _ 6 _ 1,2,7,8,9,10 _ | 5@ | 3 AY: (5) ee 0.055 0.055 ~ 0.060 Volts 
“@" Output Voltage Change = 1 — 2,6,7,8,9,10 | — 3 AV: (4) | — [-0.088 | — |-0.055 | — |~0.060 Volts 
“Q" Saturation 

Breakpoint Voitage _ _ —_ 1,2,7,8,9,10 6®@ 3 Vs (5) — |-0.75 Vde 
“@ Saturation 

Breakpoint Voltage _ _ _- 2,6,7,8,9,10 1@ 3 V3 (4) A _ — |-0.75 Vde 
“Q" or “@” Latch 

Voltage _ _ _— 2,7,8,9,10 16 3 Ve (1,6) —1.34 —1.07 Vde 
Toggle Frequency 

(See Figures 1 and 2) 1,2,6,9 _ - 3 ftog _- _ 15 _ _ — MHz 
Sensitivity (No Toggle) 1,2,6,8,9 _ — 3 ———— See Figure 

1,2,6,7,10 _— _ 3 nnn SEE Figure 3 
Sensitivity (Toggle) 1,2,6,8,9 _ _ 3 See Figure Co 
Switching Times 
Propagation Delay 1,2,6,8,9 _ _— 3 ter (4,5) ns 
1,2,6,8,9 _ _ 3 tes (4,5) 
Rise Time 1,2,6,8,9 _— _ 2 te (4,5) 
Fall Time 1,2,6,8,9 _ _— 3 tr (4,5) 
Pins not listed are left open. @ Input voltage is adjusted to obtain dV,,,/dV,, = 0. @ Current test conditions: no load = 0 to full load = —2.5 mAdc +5%. 
@ Apply momentary Vi max to set output, then V., for measurement. @ input voitage Is adjusted to obtain dV: /dVin = oo. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
0 





ZH zw 6 
5 = 
Oo Ww 
= = 
2 eR SS ES 3 
S 10 : a 20 
= | 5 








2 z 
ui ive] 
= = = 
= a —— 
% 5 10 1§ 
n, FAN-OUT n, FAN-OUT 
—55°C and +25°C 


me 125°C 





MECL MC300 series 
DUAL 2-INPUT GATES 





MC309 - MC310 - MC311 


Dual 2-input gates that provide the positive logic 
“NOR" function. MC309 has two output pull- 
down resistors; MC310 has one of the output 
pull-down resistors optional; MC311 omits one 
output pull-down resistor and has the second 
optional. 





SWITCHING TIME TEST CIRCUIT 


TO MC304 
BIAS DRIVER 9 1 


TO TEKTRONI 
567 


INPUT PULSE t, AND t; = 6 +2 ns OR EQUIVALENT 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY RISE AND FALL TIME 


Cout 





90% 
10% 





TO MC304 


TYPICAL INPUT CHARACTERISTICS 
0.1 





/|_ CONDUCTION 


pe 
TRANSITION 

REGION Ai {itt 
et ae 
cuTorr |/ dad ie 


of “0” REGION 7 ERs 


16 14 12 10 O08 06 
TO MC304 e;, (0.1 V/DIY) 


TYPICAL OUTPUT CHARACTERISTICS 









lin (0.01 mA/DIV) 












AA ee 
<8 See 
ss ‘COW TTT 
Ss 

| 








~ eoup (0.2 V/ DIV) 


MC309, MC310, MC311 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 











ssc [Foon | = as0l 520 [13s 
ost { +250¢ 0.690] —0.795 | —1.350| —5.20 | —1.15| 
emperature \,t2sec [| sosse [iano | 25.20] 










Test Limits 
P= ssc | +25°C | +125°C_| 
Mian] a] Ma] tn | ax 


Power Supply MC309, MC310 Say pe 2,7,8,9,10 1 
_ 2,7,8,9,10 1 


2,8,9,10 1 [ | 
2,7,9,10 1 lin (8) 
2,7,8,10 1 lin (9) 
1 lin (10) 
| ( | j 


2,7,8,9,10 —0.055 eee Eel 
2,7,8,9,10 —0.055 ie Eel 


2,8,9,10 7@ —0. [ —0: | . 
. &®© 
90 
. 10@ 
2,8,9,10 


12.0 
2,7,8,9 






















“NOR Logical “1” 
Output Veltage 





“HOR” Logical “0” 







“HOR” Output Voltage Change 
(No load to full load) 











“WOR” Saturation 
Breakpoiat Voltage 








Vdc 





Switching Times 













Propagation Delay Time 






2,8,9,10 


2,8,9,10 
2,7,8,9 


Pins not listed are left open For MC310, connect pin 4 to pin 5 for all tests @Input voltage is adjusted to obtain dV “NOR" /dVi» = 0. 
® Current test conditions: no load = 0; full load = —2.5 mAdc 5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


a 2 
“” c 
ia > 
= = 
a 3S 
S z 
= So 
c=} = 
3 3 
5 s 
: 3 
yf 

zg z 
wa 

= = 
= = 
Z 3 
ae = 
al = 





n, FAN-OUT “NOR” n, FAN-OUT 


om — 55°C and +25°C 
we eee 125°C 


DUAL 3-INPUT GATE MECL MC300 series 





MC312A 


Dual 3-input gate that provides the positive logic 
‘‘NOR”’ function, and features an internal bias 
driver. This gate is available without bias driver 
as MC312. 





SWITCHING TIME TEST CIRCUIT 


| 


I< g0 
J 7-0" 
INPUT PULSE t, AND t; = 6 +2 ns OR EQUIVALENT tz__- 
. “G0 
“oO 


1. 


Stray capacitance introduced by the test jig: = ol 
Cs = (n + 12) pF where n = number of fan-outs. Z 


a” 








PROPAGATION DELAY RISE AND FALL TIME 
Cout 
90% 
10% 
tr t 





TYPICAL OUTPUT CHARACTERISTICS 


Ht tase 
ee Te 

| [veo | [ue | | 
BERR EEE 
Por tT ee 
iis eee 


/\_ CONDUCTION 
REGION 


lin (0.01 mA/DIV) 
lous (0.5 mA/DIV) 


REGION 


| ae 
BAG? BRE 


|_| cutore 111.75 
ugh REGIONS 


pede =u} 
|_| transivion F | | | [| 
a pete 


P=. 
a 
eal 


0 


0 
16 #14 #12 +10 08 0. ; 
em (0.1 ¥/DM) Cour (0.2 V/ DIV) 





MC312A (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 

























—55°C 
@ Test 1 +25°C 


Temperature 4+ 125°¢ 











Test Limits 


Ground [sec | 42sec | +i25°C | 
Characteristic Pin No [Min] Max] Min | Max] Min | | Max | 
26788, Sa oe 


Input Current 2,6,7,8,9,10 wAde 
1,2,7,8,9,10 
1,2,6,8,9,10 
0.825 | —0.945 |—0.690 |—0.795 | 0.525 |—-0.655 
TTL | 


1,2,6,7,9,10 
—0.055 —0.055 0.060 
—0.055 —0.055 0.060 


1,2,6,7,8,10 





































1,2,6,7,8,9 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 
















“NOR™ Logical 1" 
Output Voltage 















“NOR” Logical “0” 
Output Voltage 















“NOR Output Voltage Change 





“NOR” Saturation 
|  Breakpoint Voltage 















1.26,7,9,10 


1,2,6,7,8,10 
1,2,6,7,8,9 


Switching Times 








Propagation Delay Time 1,2,7,8,9,10 
2,6,7,8,9,10 
1,2,7,8,9,10 


2,6,7,8,9,10 


Rise Time 1,2,7,8,9,10 











Fall Time 1,2,7,8,9,10 


2,6,7,8,9,10 





Pins not listed are left open. 
@ Input voltage is adjusted to obtain dv “NOR” /dVin = 0. @Current test conditions: no load = 0; full load = —2.5 mAdc +5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
60 







40 


tar, PROPAGATION DELAY (ns) 
tgz, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ts, FALL TIME (ns) 





oa 
an 
a 
Q 
_ 
ow 


_FAN-OUT Face n, FAN-OUT 
q NOR” 


om — 55°C and +25°C 
me = +125°C 


QUAD 2-INPUT GATE MECL MC300 series 





MC313F 


Quad 2-input gate that provides the positive 
logic ‘‘NOR"” function, and features an internal 
bias driver. 





SWITCHING TIME TEST CIRCUIT 


INPUT PULSE t, AND ts = 6 +2 ns 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY RISE AND FALL TIME 


Cin Cout 










“WOR” 50% 
_ | 
tar 





TYPICAL INPUT CHARACTERISTICS TYPICAL OUTPUT CHARACTERISTICS 


tt ioe] 
Fal ae 


SOURCE —= 


/\_ CONDUCTION 
REGION 


\ 
i 
‘ 
oO 
— 
[eas 


lin (0.01 mA/DIV) 
Nout (0.5 mA/DIV) 


—=— SINK 


a 


i 
| TRANSITION sR 
as ee 
Ete Le sel ledge 


crore Wiis.) | | | 


14 


|_ A 














12 10, 408 8606 : . 
ein (0.1 V/DIV) Cour (0.2 V/ DIV) 





MC313F (continued) 


ELECTRICAL CHARACTERISTICS 
Test Conditions 


| Ground 
Pin No tah | No 


| =| = fisszasouszae | — | 








er { ca aia 
Temperature 
+125°C 



































Symbol 
Pin No 
in( ) 


[Test himits 
[ssc | +25°° | 4125°C_| 
—We|_ Mar] win [Wael Min | Mast 






Characteristic 
Power Supply Drain Current 














Input Current lin (1) —0| ss 
lin (6) 
Vin (7) 
lin (9) 
Vin (10) 
lie (11) 
Vin (12) 
bin (14 


“NOR" Logical "1" 
Output Voltage 


—0.825} —0.945 |-0.690 |—0.795 | —0.525 |—-0.655 
il | i | 


Et i tee i Ee i 






“HOR” Logical “0” 
Output Voltage 















“NOR” Output Voltage Change 
(No toad to full load) 





AV: (2) 
Vi 5) 
AV: (8) 
AV: (13) 














“NOR Saturation 
Breakpoint Voltage 










Switching Time 
Propagation Detay Time 


















tar (2) 
ta (5) 
tas (8) 
tar (13) 


tan (2) 





Yo 





















Ons 
Nwwo 
fot Sot 






~ 
rw 
w 


ON HOD 
- 


» 
a 


11, 12, 14 
11,12,14 
,11,12,14 
10, 12,14 
. 11,12,14 
0,11,12,14 
0,11,12,14 
ioi2ie 
0,11,12,14 
"10. 11,12,14 
"10, 11,12,14 
7, 9,10,12,14 tr (13) \ 


Pins not listed are left open @ Input voltage is adjusted to obtain dV “NOR” /dVi, = 0. @Current test conditions: no load = 0; full toad = —2.5mAdc +5%. 


Pew 
bean 
eid 
Ow 
wee 
Soo. 


WOUND Wou 





~ 
CO HCOOH 
ne 
= 
a 
“N 
o 









Rise Time 





a 
NN 
wo 

ay 






~ 
mw 
NBO 
= MS 
nee ~s 
5 esd: 


Fall Time 


~ 
wr ww 


- 
@Oun wWacnr> 


ew 







wy 






~ 
~ 
- 
eo 
oom 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 





a 30 2 60 

s a 

5 a z 0 

e 5 

3 a ae! 

:" | 

3 pee ea 

= 0 
90 


> 
=) 


eee 


w 
o 


t., RISE TIME (ns) 
ty, FALL TIME (ns) 





n, FAN-OUT ‘ n, FAN-OUT 
“NOR 7 


—— —55°C and +25°C 
a 125°C 


MECL MC300 series 


AC-COUPLED J-K FLIP-FLOP 





MC314 


High-speed ac-coupled J-K flip-flop with dc Set 
and Reset input for counter and shift register 


applications up to 30 MHz operation. . FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 





TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 
Cin OF Cing 
O 


EITHER OUTPUT TO “B” CHANNEL 
OF TEKTRONIX 567 SCOPE 


Cin OF Cink 
0.300 ¥ max 5 ns min 
90% 
10% 


}=-500 ns min-~}— 200 ns 10 ns max 
Cink min 


RESET 
INPUT 


-1550¥ 
0.800 V min L+-500 ns min 


LUNDER 170 mV max 
ETEST:| 0 i -—}__— 
-3V 


a 25 Hz OUTPUT 
WAVEFORMS 
*FOR “Q” TESTS REVERSE “S" AND “R” CONNECTIONS er f ! 
170 mV max 


Stray capacitance introduced by the test jig: FIGURE 4 — SENSITIVITY (TOGGLE) 


Cs = (n+ 12) pF where n = number of fan-outs. 





TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 


| 1 TEKTRONIX 
567 
OR EQUIVALENT 
ie t, =6 £2 ns 


EITHER OUTPUT TO “B” CHANNEL 


PW 100 ns max Cin OF Cins OF TEKTRONIX 567 SCOPE 


19.5 ns max 
INPUT 


“EITHER" OUTPUT 
—1.465V 


0.550V¥ min Be 500 ns itl 


“ENTHER” OUTPUT 





MC314 (continued) 


ELECTRICAL CHARACTERISTICS 











Test Conditions 
Vde +1% 























@Test fs se¢ 
Temperature +125°C 
Symbol Test Limits 
pad ° 3° 9; i 
ae Va | Vi max Vv, Vee qv, I, Ground Pin No - 55°C +25°C + 125°C Unit 
Characteristic PinNo |PinNo |Pin No PinNo |PinNo | PinNoj Pin No int} Min Min ; Max 
Power Supply Drain Current zon 7,10 = uae = 3 le (2) as 28.5 ale 28.5 oy 27.5 mAdc 
——- 
Input Current 7 — — 1,2,6,8,9,10 3 lin (7) _ _— _ 100 _ _ wAdc 
8 _ _ 1,2,6,7,9,10 3 lin (8) _— _ _ _ _ 
9 _ — 1,2,6,7,8,10 3 lin (9) _ _ _ — _- 
10 =_ - 1,2,6,7,8,9 3 Fin (10) _ ead — _ _ 
“Q" Log:cal "1" 

Output Voltage _ _ 6® 1,2,7,8,9,10 V; (5) —0.825 | —0.945 |— 0.690 |—0.795 |—0.525 | -.0.655 Vde 
“Q" Logical 0" 

Output Voltage _ _ 1@ 2,6,7,8,9,10 V2 (5) —1.850 |—1.465 | —1.750 |—1.340 | —1.675 Vde 

= na ey 
"Q" Logical "1" 

Output Voltage _ _ 1@ 2,6,7,8,9,10 V: (4) —0.825 |—0.945 }-0.690 |--0.795 j—0.525 |- 0.655 
"“Q” Logical "0" 

Gutput Voltage _ _ 6® 1,2,7,8,9,10 ~—1.850 |—1.465 |—1.750 |—1.340 |) —1.675 
"Foapet aoe chee | — Pe pene 3 awes | = aos] — Foes] — [one | ve | 
“Q" Saturation 

Breakpoint Voltage 1,2,7,8,9,10 V3 (5) —0.65 — |-0.75 Vde 
“Q" Saturation 

Breakpoint Voltage 2,6,7,8,9,10) 1@ Vs (4) Vde 
“a” or “@" Latch 

Voltage 2,7,8,9,10 16@ —1.21 |-—0.93 | -1.07 Vde 
Toggle Frequency 

(See Figures 1 and 2) 1,2,6,9 frog. _ - 30 _ _ _— MHz 
Sensitivity (No Toggie) 1,2,6,8,9 rn See Figure 3 

1,2,6,7,10 —— See Figure J ee 
Sensitivity (Toggle) 1,2,6,8,9 oO See Figure 4 ———$—$—$—$>- 
Switching Times Max 

Propagation Delay Time 1,2,6,8,9 tar (4,5) 24.0 ns 

1,2,6,8,9 tae (4,5) 

Rise Time 1,2,6,8,9 te (4,5) 

Fall Time 1,2,6,8,9 tr (4,5) 





Pins not tisted are left open. 


@ Apply momentary Vi mx to set output, then Vin for measurement. 











































@ input voltage is adjusted to obtain dV..,/dV,, = 0. 

















© Current test conditions : no load = 0; full toad = —2.5 mAdc +5%. 


@ Input voltage is adjusted to obtain dVi /d¥ie= oo 


Svicnixe CHARACTERISTICS (10% to 90% dieu 


tar, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 


n, FAN-OUT 





tar, PROPAGATION DELAY (ns) 


t,, FALL TIME (ns) 


n, FAN-OUT 


a — 55°C and + 25°C 
we +125°8 




















LINE DRIVER 


MECL MC300 series 





MC315 


Line driver for driving lines of 93 ohms or 
greater while providing the positive logic ‘‘NOR"’ 
function and its complement simultaneously. 


“NOR” 


TO MC304 
BIAS DRIVER 


—_—— 
EXPANDER 
INPUT 





ELECTRICAL CHARACTERISTICS 








Test Conditions 
Vde +1% 
@rest j 788°{ = [=a90s [1450 520 [175 | 
fecasurey +25°C | —0.690 | —0.795 | —1.350 pea Fas] 
+125°¢ [ — | —0.655 | —1.300 =100 






© 


Characteristic 


Power Supply Drain Current 
inpot Current 




















“NOR” Logical “1” 
Output Voltage 








“NOR” Logical “0” 
Output Voltage 








2,7,8 1 
2,6,8 1 
2,6,7 1 











- =e Pin = 


“OR” Logical "i" 
Output Voltage 












“OR” Logical “0” 
Output Voltage 






Switching Times 
Propagation Delay Time 


Rise Time 


Fail Time 





Pins not listed are left open. 












oo 





2,7,8 
2,6,8 
2,6,7 













v 
—_— 
aw 

o 

















AMADAA HH 


Pl ttre 


Pv AO Pw ao 





@ Output is loaded with a 93-ohm resi 


stor. 





Dad Det tk had tet et 








re ttrt te 





Ground 
Pin = 


2,7,8 — _ 
2,6,8 1 = 
2,6,7 1 = 


www 











WwW WW Ww ww 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


ee (6) 
lin (7) 
lin (8 


2,7,8 1 4,5 ¥i (6) —0.805 | —0.945 
2,6,8 1 45 Vv: (7) } ¥ 
2,6,7 1 re 5 Vi (8) 


¥a (6) 
Vs (7) 
Va (8: 
Vs (6) 
Vs (7) 
Vs (8 
V2 (6) 
Vz (7) 
¥2 (8) 





ta: (5) 
ta (4) 
tdz (5) 
td (4) 
t: (5) 
te (4) 
ts (5) 
tr (4) 


















—1.540 


0.805 


1 


—1.540 


t 


Typ 
10.0 
12.0 


12.0 





10.0 
13.0 
10.0 
15.0 
15.0 





—1.850 


—0.945 


—1.850 


Max 
20.0 
25.0 
25.0 
20.0 
25.0 
20.0 
35.0 
35.0 


UNIT UNDER TEST 











“NOR” 
O 


Vu = —0.725 +0.070V 


Vi = —1.600 +0.150V 





~—;), 





|—0.670 Pe 
—1 —1.750 
og re 
1.450 |—1.750 
Typ| Max 
10.0 20.0 
12.0 25.0 
12.0 25.0 
10.0} 20.0 
13.0 25.0 
10.0 20.0 
15.0 35.0 
180 35.0 











Typ| Max 
15.0 30.0 ns 
17.0 34.0 
13.0 30.0 
11.0 25.0 
16.0 31.0 
14.5 26.0 
20.0 40.0 
20.0 40.0 








MECL MC300 series 


LAMP DRIVER 





MC316 


Lamp driver that provides ‘‘OR”’ or “NOR” logic 
depending on the bias arrangement used and is 
capable of driving 6V lamps. 


OUTPUT 99 





ELECTRICAL CHARACTERISTICS 






Test Conditions 


Vde =1% |_mAdc | 
Pin No 


| —_ | ~0.945 | —1.450 
Voc ® | Ground 
PinNo |PinNo | PinNo in( ) 


55°C 
@ Test { 2500 
[er fe | o [| - [os | oo | 


















Temperature | , o50¢ | =0.685 | 


Characteristic fe 


Power Supply Drain Current 















Symbol 





tapat Current 











Output Voltage, Lew 





Output Voltage, High 








Pins not listed are left open. @Pin 9 is connected to Vcc through a 10k-ohm resistor. 
@li specified for ambient temperature conditions. 1, — 100 mAdc at Te = +125°C is acceptable, requiring a heat sink. 


MECL-TO-SATURATED LOGIC MECL MC300 series 
TRANSLATOR 


MC317 


Level translator intended for converting non- 
saturated MECL signal levels to saturated logic 
levels; provides ‘‘OR"’ or ‘‘NOR”’ logic depend- 
ing on the bias arrangement used. 








SWITCHING TEST CIRCUIT AND WAVEFORMS 
TO TEKTRONIX 567 OR EQUIVALENT 


OUTPUT 











INPUT PULSE TO 
UNIT UNDER TEST , Vu = —0.745 0.055 V 


VL = —1.575 £0.110V 


OUTPUT PULSE 18V@—55°C 
(SWITCH POSITION 5V@ 2 

SITION b) 15V@25°C 

125 V@ 125°C 


OUTPUT PULSE cd 


(SWITCH POSITION a) 





ELECTRICAL CHARACTERISTICS 
Test Conditions 





@ Test —S5°C 
+25°C 
Temperature { +125°¢ 


| =5.20 | =1.15 | 
| — | ~0.655 [ =5.20 | 1.00 [+6 
Symbol |-————__—__lest Limits 
os he, Vez Ve Ground | ‘fnne |_—35% | 425° | +125°C 
Characteristic Pin No PinNo| PinNo | PinNo | in( ) | Min | Max | | Max [Min [Max | 


Power Supply Drain Current 







mo 
BH 
Lo 
e 
Pagid 
°° 
~o 
ob 
an 
@ & 
ay 
PJ 
a 
oo 









2,4,6,7 
2,4,5,7 
2,4,5,8 
2,4,5,7 









2,5,6,7 
2,4,6,7 
2,4,5,7 
2,4,5,8 






— 
oo 


re 

















2,4,5,7 













2,4,5,7 
2,4,5,7 


a ee re|vefeee ele 
Att 
eooco°o 





SATURATED LOGIC-T0-MECL MECL MC300 series 
DUAL TRANSLATOR 





MC318 


Level translator intended for converting satu- 
rated logic levels to non-saturated MECL signal 
levels. 







O04 


ELS | 


8 


Vee O 2 GNDO 3 













Vee O 


+18V@—-55°C 
+15V@25°C 
$1.25 ¥@ 125°C 


TO TEKTRONIX 
567 OR EQUIVALENT 





ELECTRICAL CHARACTERISTICS 




































































Test Conditions 
Vde +1% 
ett ft . eae | -5.20 | +6.0 | 
ha +25°C +0.45 | +5.0 | —5.20 
+125°C +0.45 | +5.0 —5.20 +6.0 
es v v Vee Voc Ground 
Characteristic PinNo | PinNo | PinNo | Pin No Pin No 
t— —+> 
Power Supply Drain Current _- _- 2 7 3 
= _ 2 7 3 
input Load Current _— - 2 7 3,5 
—_ _ 2 7 3,6 
— _ 2 7 3,9 
| = = 2 7 3,10 
Input Reverse Current _ _ 2 5,7 3,6 
sat —_ 2 6,7 3,5 
— — 2 7,9 3,10 
~ = 2 7,10 3,9 
“OR Logical "1" —_ 5 2 7 3 
Output Voltage _ 6 2 7 3 
~ 9 2 7 3 
— 10 2 7 3 
“OR” Logical “0” 5 [ef 2 7 3 
| Output Voltage 6 i - 2 7 3 
i 9 = 2 7 3 
L 100 | 2 7 3 I 
| Bias Voltage —_ —_ 2 7 3 Ves (8) 1.19 }—1.32 |—1.09 )—1.22 |—0.95 |—1.08 Vdc 
Output Current { { Y { 
ee [ruse | Pues |, i ss 
P 
Switching Times ie a eH Typ | Max! Typ| Max} Typ Max | 
; Propagation Delay Time 5 4 2 7 3 ta: (4) 16.5 27.0 15.0 23.0 19.0 28.0 ns 
1 2 ? 3 tar (1) 16.5| 27.0| 15.0] 230 | 19.0} 28.0 
i 
| 5 4 2 7 3 ter (4) 13.0} 20.0] 15.5) 23.0| 20.0) 31.0 
9 1 2 7 3 ta (1) 13.0| 20.0} 155] 23.0] 20:0) 310 
Rise Time 5 4 2 7 3 te (4) 8.0} 15.0 7.0} 13.0 9.5| 16.0 
| 1 2 7 3 te (1) 8.0; 15.0 7.0} 13.0 9.5] 16.0 
Fall Time 5 4 2 7 | 3 a te (4) g.o| 140) 7.5/ 130/ 100] 17.0 
8.0} 14, : 13.0] 10 0 
9 1 | 2 7 a ta) | i 4.0 75] 0.0| 17 



































Pins not listed are left open. 


MECL 


MC350 SERIES 





INDEX 


Functions and Characteristics 
Logic Description 
General Information 
Circuit Description 
Definitions 
Packages 
Worst-Case Transfer Characteristics 
Maximum Ratings 
Noise Margins 


DEVICE SPECIFICATIONS 


MC351 5-Input Gate 

MC352A R-S Flip-Flop 

MC353 Half-Adder 

MC354 Bias Driver 

MC355 Gate Expander 

MC356 3-Input Gate 

MC357 3-Input Gate 

MC358A AC-Coupled J-K Flip-Flop 

MC359 Dual 2-Input Gate 

MC360 Dual 2-Input Gate 

MC361 Dual 2-Input Gate 

MC362A Dual 3-Input Gate 

MC363F Quad 2-Input Gate 

MC364 AC-Coupled J-K Flip-Flop 

MC365 Line Driver 

MC366 Lamp Driver 

MC367 MECL to Saturated Logic Translator 
MC368 Saturated Logic to MECL Translator 
MC369F Dual 4-Input Clock Driver/High-Speed Gate 


MC369G Dual 2-Input Clock Driver/High-Speed Gate 


FUNCTIONS AND CHARACTERISTICS 


Voc = 9, Veg = -5-2 V, Ta = 25°C 






Propagation 























DC Output Delay Total Power 
Loading Factor tod Dissipation 
Each Output ns typ mW typ/pkg 


5-Input OR/NOR Gate MC351 : 602B,606 
3-Input OR/NOR Gate MC356 
3-Input OR/NOR Gate MC357 
Dual 2-Input NOR Gate MC359 
Dual 2-Input NOR Gate MC360 
Dual 2-Input NOR Gate MC361 
Dual 3-Input NOR Gate MC362A 
(With Internal Bias) 

Quad 2-Input NOR Gate MC363F 
Dual 4-Input High-Speed Gate MC369F 
Dual 2-input High-Speed Gate MC369G 


FLIP-FLOPS 


R-S Flip-Flop MC352A 602B,606 
AC-Coupled J-K Flip-Flop MC358A ' 








AC-Coupled J-K Flip-Flop MC364 
HALF-ADDER 


GATE EXPANDER 


DRIVERS 


Bias Driver MC354 
Line Driver MC365 
Lamp Driver MC366 
Dual 4-Input Clock Driver MC369F 
Dual 2-Input Clock Driver MC369G 


TRANSLATORS 


Level Translator — 
MECL to Saturated Logic 7 (DTL) : 602B,606 





Level Translator — 
Saturated Logic to MECL 25 (MECL) 602B,606 





@ G suffix denotes Metal Can, F suffix denotes Flat Package. (i.e., MC351G = Metal Can, MC351F = Flat Package.) 
@ With 50-ohm load (each side) 


LOGIC DESCRIPTION 


MECL MC350 series 









POSITIVE LOGIC: V,, is a logical ‘‘1’’, V, is a logical ‘‘0” 
NEGATIVE LOGIC: V,, is a logical ‘‘0"’, V, is a logical “1” 





The logic diagrams shown describe the circuits of 
the MC350 line and permit quick selection of those cir- 
cuits required for the implementation of this particular 
logic system. Pertinent information such as logic equa- 
tions, typical time delay, typical power dissipation, and 
truth tables is provided to show line compatibility. Pack- 
age pin numbers and fan-in and fan-out for each device 


are specified on each logic diagram. The numbers at the 


ends of the terminals are package pin numbers. The 
numbers in parentheses indicate ac loading factors at 


each terminal. 


MECL circuits require a bias voltage which, for 
best results, should be obtained from a regulated, 
temperature-compensated, bias supply. A bias 
driver, type MC354, is included in the MECL line to 
provide this function when the bias driver is not 
contained in the logic element. Specifications for 
the bias driver are included in this section of the 





MC352A — R-S FLIP-FLOP 


DC Set-Reset flip-flop with expandable input 
and buffered outputs. This flip-flop is avail- 
able without buffered outputs as MC352. 


MC351 — S-INPUT GATE 


(15) 
(1)6 (7 5 


M89 
(1) 10 @) 4 
(15) 


5=6+7+8+9+4 10 
4=64+74+84+9+410 


ta = 7.5 ns 
Pp = 37 mW 


Provides the positive logic “NOR” function 
and its complement simultaneously. 


MC356 — 3INPUT GATE 


(15) 
(1)6 5=64+74+8 
(1)7 
(1)8 4=647+8 


9, 10 oe oe 


ta = 7.0ns 
Py = 37 mW 


Provides the positive logic “NOR” function 
and its complement simultaneously. 


Data Book. 
MC358A — AC-COUPLED J-K FLIP-FLOP 


CLOCKED J-K OPERATION 


The J, and_ Ks inputs refer to logic levels 
while the Cy input refers to dynamic logic 
swings. The J, and K; inputs would be 
changed to a logical “1” only while the C, 
input is in a logic “1” state. (C, maximum 
“TY” level = Voc — 0.6 volts) 


R-S OPERATION 


RS Qt 


PTH os 2 
Pre as ; 
(15) 


ty = 7.5 ns 
Py = 87 mW 
AC-Couplted J-K flip-flop with dc Set and Re- 


Set inputs and buffered outputs for counter 
and shift register applications up to 15 MHz. 


MC357 — 3-INPUT GATE 


(15) 
(6 §=64+74+8 
(1)7 
(D8 4=6+7+4+8 


9, 10 == _ 


ty = 7.0ns 
Ph = 15 mW 


*No pull-down resistors 


Provides the positive logic ‘‘NOR” 
function and its complement simultane- 
ously. Same as MC356, with pull-down 
resistors omitted, permitting a reduc- 
tion of power dissipation (see sche- 
matic diagram on the data sheet). 





MC364 — AC-COUPLED J-K FLIP-FLOP 


CLOCKED J-K OPERATION 


Q5 


a4 
(15) 


The J and K inputs refer to logic levels while 
the % input refers to dynamic logic swings. 
The J and K inputs should be changed to a 
logical “1” only while the Cp input is in a 
logic “1” state. (C) maximum “1” level = 
Veo — 0.6 volts) 


R-S OPERATION 


Py = 118 mW 


High-speed ac-coupled J-K flip-flop with dc 
Set and Reset inputs for counter and shift 
register applications up to 30 MHz operation. 


MC359 — DUAL 2-4NPUT GATE 


(1)7 (15) 


(1)8 
(1)9 


(1) 10 


ty = 6.5 ns 
Pp = 27 mW/gate 


Provides the positive logic “NOR” function. 


LOGIC DESCRIPTION (continued) 








MC360 — DUAL 2-INPUT GATE 
(7 (15) 
6=7+8 
(1)8 
(1)9 
(1) 10 as) 


**Qptional pull-down resistor. 
If resistor is desired, connect 
pin 4 to pin 5. 












ty = 6.5 ns 


Provides the positive logic ‘‘NOR”’ 
function. Same as MC359 with one out- 
put pull-down resistor optional (see 
schematic diagram on the data sheet). 








= 27 mW/gate 


MC363F — QUAD 2-INPUT GATE 
(1)6 (15) 

(1)7 
(1)9 (15) 
(1) 10 
(11 
(1)12 


(1) 14 —) ee 
2= 1441 
(1)1 


ty = 6.5 ns P, = 31 mW/gate 


Provides the positive logic “NOR” function, 
and features an internal bias driver. 


MC3696 — HIGH-SPEED CLOCK DRIVER 




















OR DUAL 2-INPUT GATE 
(15) 
(2)5 4=54+6 
(26 7=5+6 
(15) 
(15) 
(2)9 1=9+4+10 
(2) 10 8=9+10 
(15) 
ty = 3ns 


Py = 125 mW/gate 


Provides the positive logic “NOR” function 
and its complement simultaneously. 


MC367 — LEVEL TRANSLATOR 


(MECL 2) 4 (DTL 7} 
(MECL 2)5 9=44+5+6 
(MECL 2)6 
(MECL 2) 7 (DTL 7) 
9=7+4+8 

(MECL 2) 8 

ta = 30 ns 

Py = 63 mW 


Intended for converting non-saturated MECL 
signal levels to saturated logic levels. Posi- 
tive “NOR” function is obtained by applying 
Veg to pin 7 or 8, with pins 4, 5, and 6 used 
as inputs. Positive OR" is obtained by ap- 
plying Vi, to pin 4, 5, or 6, with pins 7 and 8 
used as inputs. 


























MC361 — DUAL 2-INPUT GATE MC362A — DUAL 3-INPUT GATE 


(1)7 5=64+74+8 
(1)8 

(1)9 

(1) 10 4=9+1041 
“yl (15) 


ty = 7.5 ns 
Py = 35 mW/gate 










(1)7 


(1)8 
(1)9 










5=9+10 
(1) 10 (15) 












** Optional pull-down resistor 
If resistor is desired, connect 
pin 4 to pin 5 or pin 6. 





ty = 6.5 ns = 21 mW/gate 


Provides the site logic ‘‘NOR’’ 
function. Same as MC359 with one out- 
put pull-down resistor omitted and the 
second optional (see schematic diagram 
on the data sheet). 


MC365 — LINE DRIVER 









Provides the positive logic “NOR” function, 
and features an internal bias driver. This gate 
without the bias driver is available as the 
MC362. 


MC369F — HIGH-SPEED CLOCK DRIVER 































































OR DUAL 4-INPUT GATE 

(2)5 i 
(1)6 5=6+7+8 (2)7 

(2)8 9=54+6+7+8 
(1)8 4=64+74+8 (15) 

3 (502 LINE) Qu (15) 

(2) 12 1=114+12+134+14 

(2) 13 

(2)14 oo ge 
ty = 14ns (15) 

ta = 3ns 


P, = 270 mW (with 50 2 load) 
Py = 125 mW/gate 













Drives lines of 50 ohms or greater while pro- 
viding the positive logic “NOR” function and 
its complement simultaneously. 


MC353 — HALF-ADDER 







Provides the positive logic ‘‘NOR" function 
and its complement simultaneously. 


MC366 — LAMP DRIVER 





















(15) 
(1) 104 6 “CARRY” = AB = (1)4 
(15) 10°9 (1)5 9=44+5+6 
maa S"NoR=AB=8-7| WS 
(1)7 (10 mA) 

(2)98 (15) rs 

4 "SUM" = AB + AB = (1)8 
(2)78 (10 + 7) + (B+ 9) 


; Py = 135 mW 
ta = 7 ns 


P, = 63 mW 


Provides the ‘SUM’, “CARRY”, and “NOR” 
functions simultaneously. If complement in- 
puts are not used, an undefined state can 
occur. 


MC368 — LEVEL TRANSLATOR 





Capable of driving 6-volt lamps. Positive 
“NOR” function is obtained by applying Veg 
to pin 4, 5, or 6, with pins 7 and 8 used as 
inputs. Positive “OR” is obtained by apply- 
ing Vp_ to pin 7 or 8, with pins 4, 5, and 6 
used as inputs. 


MC355 — S-INPUT EXPANDER 





























(DTL 8) 5 (MECL 15) 
4=5+6 x4 

(DTL8) 6 (1)7 ae 

(orLa)9 (MECL 15) (19 x 
1=59+10 

(DTL8) 10 

= 17 ns 
= = 105 mW 


Intended for converting saturated logic lev- 
els to non-saturated MECL signal levels. By 
applying OTL input logic levels as defined by 
logical ‘0 at 0.4 V and logical “1” at 5.0 V, 
corresponding MECL outputs are obtained as 
defined by logical 0" at — 1.55 V and logi- 
cal “1” at —0.75 V. 









For use with the MC352A, MC356, MC357, 
and MC365. Each expander unit increases 
the fan-in of the basic gate by five. For high- 
est performance, a maximum of three ex- 
pander units per gate is recommended. 












GENERAL INFORMATION 


MECL MC350 series 





CIRCUIT DESCRIPTION 


The MECL line of monolithic integrated logic 
circuits was designed as a non-saturating form of 
logic which eliminates transistor storage time as a 
speed limiting characteristic, and permits extremely 
high-speed operation. 

The typical MECL circuit comprises a differential- 
amplifier input, with emitter-follower output to re- 
store dc levels. High fan-out operation is possible be- 
cause of the high input impedance of the differential 
amplifier and the low output impedance of the emit- 
ter followers. Power-supply noise is virtually elimi- 
nated by the nearly constant current drain of the dif- 
ferential amplifier, even during the transition period. 
Basic gate design provides for simultaneous output 
of both the function and its complement. 


POWER-SUPPLY CONNECTIONS 


Any one of the power supply nodes, Vgp, Vcc, 
or VEE may be used as ground; however, the manu- 
facturer has found it most convenient to ground the 
Vcc node. insuch acase: Vcc'= 0, Vag = —1.15V, 
VEE = —5.2 V, as shown in the schematic diagram 
above. 


SYSTEM LOGIC SPECIFICATIONS 


The output logic swing of 0.8 V then varies from 
a low state of Vi_ = —1.55 V toa high state of Vy = 
—0.75 V with respect to ground. 

Positive logic is used when reference is made to 
logical ‘’0’s”’ or “‘1’s’”’. Then 


"0" = —1.55 V 


“4 = 0.75 v | TyPIcal 


BASIC MECL GATE CIRCUIT 


DIFFERENTIAL 
AMPLIFIER 


LOGICAL “1” = 
—0.75V 


LOGICAL “0” = 
—155V 


SIGNAL INPUT 


BIAS INPUT 
Vea = 
—1.15 Vde 


“NOR” 
OUTPUT 
O 


Dynamic logic refers to a change of logic states. 
Dynamic “0” is a negative going voltage excursion 
and a dynamic ‘1’ is a positive going voltage excur- 
sion. 


CIRCUIT OPERATION 


A fixed biasof —1.15 volts is applied to the “bias in- 
put” of thedifferential amplifier and the logicsignalsare 
applied to the “signal input’. If a logical “0” is ap- 
plied, the current through R¢ is supplied by the fixed- 
biased transistor. A drop of 800 mV occurs across 
Rc2. The OR output then is —1.55 V, or one VBE- 
drop below 800 mV. Since no current flows in the 
“signal input’’ transistor, the NOR output is a VBE- 
drop below ground, or —0.75 volts. When a logical 
“1” level is applied to the “signal input”, the current 
through R¢@ is switched to the “signal input” tran- 
sistor and a drop of 800 mV occurs across Rc4. The 
OR output then goes to —0.75 volts and the NOR 
output goes to —1.55 volts. 


Note: Any unused input should be connected to VEE. 


BIAS VOLTAGE SOURCE 


The bias voltage applied to the bias input is ob- 
tained from a regulated, temperature-compensated 
bias driver, type MC354. The temperature charac- 
teristics of the bias driver compensate for any varia- 
tions in circuit operating point over the temperature 
range or supply voltage changes, to insure that the 
threshold point is always in the center of the transi- 
tion region. The bias driver can be used to drive up 
to 25 logic elements and should be employed for all 
elements except those with built-in bias networks. 


FOR LOGICAL “1” INPUT, “NOR” OUTPUT = —1.55 V 
“OR” OUTPUT = —0.75 V 


FOR LOGICAL “0” INPUT, “NOR” OUTPUT = —0.75 V 
“OR” OUTPUT = —1.55 V 


“QR” 
OUTPUT 








GENERAL INFORMATION (continued) 


DEFINITIONS 


ein AC signal applied to the input 
Coyt AC signal at the output 


Ic Amount of current drawn from the positive 
power supply by the test unit 


IcEx Total collector leakage current exhibited by 
the gate expander when all inputs are at the 
negative supply potential 


Ie Amount of current drawn from the test unit 
by the negative power supply 


lin Current drawn by the input of the test unit 
when a logical ’1'" (Vz) is applied to the input 


IL Current drawn from a node when that node 
is at ground potential 


tg1 Time required for the output pulse to reach 
the 50% point of its leading edge when refer- 
enced to the 50% point of the input pulse 
leading edge 


tg2 Time required for the output pulse to reach 
the 50% point of its trailing edge when refer- 
enced to the 50% point of the input pulse 
trailing edge 

taf Time required for a flip-flop output to reach 
the 50% point of its negative going edge when 
referenced to the 50% point of the input pulse 
leading edge 


tdr | Time required for a flip-flop output to reach 
the 50% point of its positive going edge when 
referenced to the 50% point of the input pulse 
leading edge 


t¢ Time required for the output pulse to go more 
negative from its 90% point to its 10% point 


PACKAGES 


Ali MECL integrated circuits are available in both the 
TO-91, 10-lead flat package and the 10-lead metal 
package. To order the flat package, add suffix “F” to 
basic type number; to order metal package, add suffix 
"G ioe 


G SUFFIX 
METAL PACKAGE 
CASE 6028 


F SUFFIX 


CASE 606 





Lead 1 identified by color dot 


or by shouider on pin. 


MC355 — Pin 5 connected to case 


All pins electrically 
All other types — Pin 2 connected to case 


isolated from package. 


CERAMIC PACKAGE 





ty Time required for the output pulse to go more 
positive from its 10% point to its 90% point 


V1 “NOR” output voltage — logical *1’" level out- 
put voltage when a logical “0” level (V_) is 
applied to the input 


V2 “OR” output voltage — logical ‘’0’ level out- 
put voltage when a logical “0” level (V_) is 
applied to the input 


V3 Saturation breakpoint voltage which corres- 
ponds to the “NOR” output characteristic 
where the rate of change in the output voltage 
to the rate of change in input voltage is zero 


V4 “NOR” output voltage — logical “0” level 
output voltage when a logical “1” level 
(Vq max) level is applied to the input 


Vs “OR” output voltage — logical ‘1’ level out- 
put voltage when a logical ‘1"’ (V4 max) level 
is applied to the input 


Vg _- Output latch voltage — input voltage to a flip- 
flop which causes the output voltage to change 
from a logical ’1’’ level to a logical ‘0’ level 
and corresponds to the point where the rate 
of change in the output voltage to the rate of 
the input voltage approaches infinity 


VH_ Logical “’1"’ input voltage 


VL Logical ‘0" input voltage 


VOH High-level output voltage when the saturated 
logic circuit output is in an “off” condition 


VoL Low-level output voltage when the saturated 
logic output circuit is in an “on” condition 


4V4_ Change in the “1” level output voltage as the 
AVs5_ load is varied from no load to full load 


Exceptions: Types MC363F and MC369F are avail- 
able only in the TO-86, 14-lead flat pack- 
age; type MC369G is available only in 
the metal package. 


F SUFFIX 
CERAMIC PACKAGE 
CASE 607 
TO-86 


Lead 1 identified by color dot 
or by elbow on pin. 


All pins electrically 
isolated trom package. 


GENERAL INFORMATION (continued) 


WORST- CASE 
TRANSFER CHARACTERISTICS 


The following graphs show minimum and maximum limits of major 
parameters associated with the transfer characteristics of the MECL line. 
Min-Max limits, given at three different temperatures can be interpreted for 
design purposes as 10% to 90% spreads at all points on the curve except 
for guaranteed points in the Electrical Characteristics tables. 


DEFINITIONS 
e;, (VOLTS) 


—1.350 —0.795 


Cour (VOLTS) 


out (VOLTS) 








, SS 
“0” REGION \ fA“ Bsn REGION = 
WY vee TL 













out (VOLTS) 


a 
os 


Le 
he 


et (VOLTS) 


Lees 
_ 


18 16 14 12 1.0 08 . 0.4 0.2 0 
e;, (VOLTS) 


MAXIMUM RATINGS 


Ratings above which device life may be impaired: . 


Power Supply Voltage (Vee = 0) Vde 
Base Input Voltage (Vcc = 0) 0 Vdc to Vee 
T 














Output Source Current | 20 | mate | 
Storage Temperature Range —65 to +150 


Recommended maximum ratings above which performance may be 


degraded: 
Operating Temperature Range 0 to +75 
peep | 


AC Fan-In (Expandable Gates) 8 
AC Fan-Out* (Gates and Flip-Flops) 


*Although a minimum de fan-out of 25 is guaranteed in each electrical specifi- 
cation, it is recommended that the maximum ac fan-out of 15 be used for 
high-speed operation. 
















NOISE MARGINS (90 PERCENTILE) 


The following graphs show worst-case Noise Margins as a function 
of temperature and fan-out. Top graph illustrates the advantage gained 
through use of MC354 bias driver, as compared with non-compensated fixed 
bias source, bottom. 


Note: Any unused input should be connected to Vee. 


























USING MC354 
3 
= 
= 
& 
= “0” FAN-OUT = 1 to 15 
a 
4 
0 25 50 75 
TEMPERATURE (°C) 
USING FIXED V,,0f —1.15V 

3 
i= 
z “1” FAN-OUT = 15 
so 
= 
= 
w 
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TEMPERATURE (°C) 





5-INPUT GATE MECL MC350 series 





MC351 


A 5-input gate that provides the positive logic SWITCHING TIME TEST CIRCUIT 
“‘OR" function and its complement simulta- 
neously. 


INPUT PULSE t, AND ts = 6 +2 ns 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 










PROPAGATION DELAY RISE AND FALL TIME 
Gout Cin Gout 
90% 
TO MC354 10% 
BIAS DRIVER ty t 


TYPICAL OUTPUT CHARACTERISTICS 









Peceeevenc 
ae eeee 
s se pmo fT pie | 
S / CONDUCTION S38 He aaa sees 
E ie ee: see eC 
Ss peste SEeee eee eee (eee ees 
= piirtr| 72 UAT a 
ems cReee | ER eee 
curor® Varna | TT ot AAA 
) a ea BER eS Sime = 
16 16 12. 10 08 06 20 16 12 08 04 0 
e;, (0.1 V/D) Cour (0.2 V/ DIM 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 





g 2 
3 = 
a rs) 
=z =z 
3 Ss 
ro i 
oO o 
x = 
3 3 
g 2 
= = 
= — 
B =| 
a = 
n, FAN-OUT n, FAN-OUT 
“NOR” OUTPUT 
0°C and +25°C 





— — — 475°C 


MC351 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


| — [-o850 [-1350 [5.20 T — 
[-1.350 | -5.20 |= 
| =5.20 | 













a 

g ot tod 
wf 
wm oo 


a] 
a 
z 
° 








|_— |-0.725 [-1.350_| 





Oot sane 
Temperature 475°C 












Characteristic 












2,7,8,9,10 
2,6,8,9,10 
2,6,7,9,10 
2,6,7,8,10 
2,6,7,8,9 

























“NOR” Logical “'1"" 
Output Voltage 












ie —0.725|  Vde 
TET 
A 465 |—1.750 |—1.395|—1.730]  vde 
TT 
ii —0.670| —0.795]—0.590|—0.725] _ vae 
ATT 
ier —1.465 | —1.750 | —1.395|—1.730]  vde 
ATT 


oa 
— 0.55 















“NOR” Logical “0” 
Output Voltage 







“OR" Logical “1 
Output Voltage 








“OR” Logical “0” 
Output Voltage 










“NOR” Output 
Voitage Change 
(No load to full load) 
“OR” Output 
Voltage Change 
(No load to full load) 


“NOR” Saturation 
Breakpoint Voltage 













































Switching Times Typ Typ 

Propagation Oelay Time tar (4) 9.0 a 9.0 5 ns 

tai (5) 7.0 5 

taz (4) 6.5 5 

taz (5) 8.5 .0 

Rise Time te (4) 8.0 5 

te (5) 9.5 0 

Fall Time te (4) 9.5 0 

t+ (5) 9.0 5 








Pins not listed are teft open ® Input voltage is adjusted to obtain dV “NOR /dVin = “0”. ® Current test conditions: no load — 0; full load = —2.5mAdc +5%. 





> > 
= S 
a a 
= =z 
Ss Ss 
5 5 
= = 
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QQ a 
Pe 3 
: 
2 2 
ws 20 s 
= = 
a |--—-—-—-- === 
dad 
2 See eset (s 
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n, FAN-OUT n, FAN-OUT 
“OR” OUTPUT 


0°C and +25°C 


475°C 








MECL MC350 series 


R-S FLIP-FLOP 





MC352A 


DC Set-Reset flip-flop with an expandable input 
and buffered outputs. This flip-flop is available 
without buffered outputs as MC352. 


SWITCHING TIME TEST CIRCUIT 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 





TRANSFER CHARACTERISTICS SWITCHING TIME WAVEFORMS 


*FOR “Q" TESTS REVERSE “‘S” AND “R” CONNECTIONS 





MC352A (continued) 


ELECTRICAL CHARACTERISTICS 
Test Conditions 


2,6,9,10 
2,6,7,10 


0.670 |—0.795 }—0.590 |—-0.725 


1.395 
—1.880 


“@"" Logical “1” Output Voltage 2,6,7,10 0.670 |—0. 
2,6,7,9 0.850 |—0.670 |--0.795 |—-0 a 
"0" Output Voltage 2,7,9,10 1.880 1.395 
2,6,9,10 1.880 1.395 


2,7,9,10 





Pins not listed are left open. @ Input voltage is adjusted to obtain dV “Q" /dVia = 0; dV “OQ /dV¥ie = 0. @Current test conditions: no toad = 0; full load = —2.5 mAdc +5%. 
@Apply momentary Vias to set output, then Vi. for measurement. @lInput voltage is adjusted to obtain dV: /GVie ms cp- 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


tar, PROPAGATION DELAY (ns) 
tas, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 





n, FAN-OUT 





0°C and +25°C 
me ees wee + 75°C 





MECL MC350 series 





HALF-ADDER 
Half-adder that provides the ‘‘SUM", SWITCHING TIMES TEST CIRCUIT 
“CARRY”, and “NOR” functions simulta- Stray capacitance introduced by the test jig: 
neously. 0. Cs = (n + 12) pF where n = number of fan-outs. 


=52V OR EQUIVALENT 


ON A V;, = —0.750 Vde 





PROPAGATION DELAY RISE AND FALL TIMES 
Cour “SUM Cour (“NOR” & “CARRY”) “SUM” OUTPUT 
(Aasralaglh 














tar tu2 st “SUM” = Se cai 
WAVEFORM AT INPUT te “NOR” 4 ARR UTPUT & t. “SUM” 
@in OF GATE UNDER TEST NOR” OUTPUT t, “NOR” 


RECOVERY CHARACTERISTICS WITH SIMULTANEOUS “0” ON ALL INPUTS 


Ta = 25°C Earl Ht +H | ||] 
He Sat th 





















2 

= 

= 11 

LAE ELTA A ill| 

= 
10 

SET VET Ii 

4 
ee ee ee 
8 Lp PINS 8 & 10 ARE TIED TOGETHER 
Ce TTT TTT, oe eemcse 
7 pal 
0.01 01 1.0 10 100 





PW, PULSE WIOTH (11s) 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


tai, PROPAGATION DELAY (ns} 
taz, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 





n, FAN-OUT “sy” n, FAN-OUT 


0°C and +25°C 
——— +75°C 


MC353 (continued) 


ELECTRICAL CHARACTERISTICS 
Test Conditions 
Vde +1% 
oc | — |-0850[-1350] —5.20 | —1.18| 
reports {28% 0.670 |—0.795 |—1.350| 5.20 | —1.15| 


+75ee [ — |-0725[—1350[ —5.20 | —1.08 




































Characteristic 


Power Supply 
Drain Current 2,7,8,9,10 


Bi 
















8, V1 (5) —0.715 |—0.850 |—0.670 |~0.795 |—0.590 |—-0.725 
8, V1 (5) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 |—-0.725 
“NOR” Logical “0” 2,7,8,10 Ve (5) —1.510 |—1.880 |—1.465 |—1.750 —1.730 
Output Voltage 2,7,8,9 Va (5) —1.510 |—1.880 |—1.465 |—1.750 1.730 | Vde 
“CARRY” Logical ‘1’ _ _ 7 2,8,9,10 — Vi (6) —0.715 }0.850 A i i, 
Output Voltage _ _ 8 2,7,9,10 _ Vi (6) —0.715 }+-0.850 x 5 
“CARRY” Logical “Oo” 7 2,8,9,10 _ _— Va (6) —1.510 }+-1.880 - Vde 
Output Voltage 8 2,7,9,10 ~~ _ Va (6) I—1.510 |—1.880 : 1.750 |—1.395 |—1.730 | Vdc 
_— 2,8,10 Vs (4) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 .725 | Vde 
_- 2,7,9 Vs (4) —0.715 |—0.850 |—0.670 |—0.795 |—0.590 |0.725 Vdc 
Vde 








2,7,8,9 
“NOR” Logical 1” 


9 2,7,8,10 
Output Voltage _ 10 2,7,8,9 





pat ee | ee met pee et 


Ww 





ww 





















bet ree | ee 
ww 




























“SUM” Logical ‘1'" _ 7 
Output Voltage _ 8, 


ee 
ww 











“SUM” Logical “0” 7 10 2,8,9 1 _ V2 (4) 1.510 |—1.880 |—1.465 |—1.750 }—1.395 }-1.730 
Output Voltage 8 10 2,7,9 1 _ 
9 8 2,7,10 1 _ 
7 1 _ 









OR” Output 

Voltage Change 

(No load to full load) 

“CARRY” Output 
Voltage Change — —- 

(No load to full load) 













AY: (6) 






a 
Veltace Change 
(No load to full load) 





Breakpoint Voltage 


“CARRY” Saturation 
Breakpoint Voltage 
























Switching Times 
Propagation Detay Time 















tar (5) 
ta: (6) 
tar (4) 


6 
6. 
8. 
taz (5) 8. 
8. 
6. 
9. 














taz (6) 
taz (4) 
tr (5) 
te (6) 9.0 
te (4) 
tr (5) 
te (6) 
te (4) 


Pins not fisted are left open. @® Input voltage is adjusted to obtain dV‘‘NOR”/d¥in = 0 or dV “CARRY” /dVin = 0. 
@® Current test conditions: no load = 0; full load = —2.5 mAdc +5%. 








Rise Time 

















Fall Time 





PAN SMU AM PAM 
WWe WWW WWW WWW 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
60 





iawd 


od 
i=} [=] 


tay, PROPAGATION DELAY (ns) 
ta2, PROPAGATION DELAY (ns) 


w 
o 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 


n, FAN-OUT “NOB” aad “CAREY n, FAN-OUT 





0°C and +25°C 
+75°C 





MECL MC350 series 


BIAS DRIVER 





MC354 


Bias driver that compensates for changes 
in circuit parameters with temperature. 





ELECTRICAL CHARACTERISTICS 





@ Test 
Temperature 


ee ee Limits 
Characteristic Pin No oe No he No | in( * an wf er 


[Power supply raiacerrent | 2 | — [3 [ea | 
an CS 


Pins not listed are left open. @ Current test conditions: no load = 0; full load = —2.5 mAdc 5%. 











CIRCUIT DESCRIPTION 





Circuit Operation: 

The divider network R:, R2, Di, D2 compensates for temperature 
variations of the base-emitter voltages of Qi, and of the driven gates, 
producing a bias voltage for the MECL logic circuits that maintains a 
constant set of dc operating conditions over the temperature range 
of 0 to +75°C. In addition, compensation for power supply variations 
is achieved, since the bias output voltage is derived from the system 


supply. 

Either of the supply voltage nodes may be used as ground, how- 
ever the ground potential of the bias driver must coincide with that of 
the logic system. Thus, if Vcc is grounded in the logic system, then — 

Vec = 0; Vee = —5.2 V; 
Vss = —1.15 nominal output voltage at 25°C 


GATE EXPANDER MECL MC350 series 





MC355 


A 5-input expander for use with the MC352A, 
MC356, MC357, and MC365. Each expander 
unit increases the fan-in of the basic gate by five. 


SRRRE 





ELECTRICAL CHARACTERISTICS 
Test Conditions 


: [made | 

@test f,%| 20 1 52] +20[ +077 os [133 | 
Tenperstert {2800 [=20 | —52| +20] Fo7] 03 | —133_ 
+1sec[ _—20 | 52] +20] +07] 03 | —133 | 


Test Limits 
Groend mane | ore S| Sse | + 75°C 
rate PinNo | in( ) | Min | Max| Min | Max | Mia | Max | 
Base Leakage Corrent 6 fon “i 0.5 2.0 wade 
7 tm (7) 
: = . | | E Be 
me HEBRRE te 0) BENE 


| — [6 7, | 6,7,8,9,10 | 9, io} — | 
ee (4) F ir fi bi 7 iki 
Vee (4) 
Vee (4) 
Vee (4) 
Voc (4) 
13. Ma ns 
12.0 
a Pi . 15.0 
10.5 10.5 11.5 



















Pins not listed are left open. @See Switching Time Test Circuit. 


Ta &g{mas) 
oc =—0.780V 
25°C ~—0.800¥ 
75°C ~—0.850¥ 








3-INPUT GATES MECL MC350 series 





MC356 - MC357 


Expandable 3-input gates that provide the posi- 
tive logic ‘‘NOR’’ function and its complement 
simultaneously. MC357 omits output pull-down 
resistors, permitting reduction of power 
dissipation. 


*Resistors Rg are omitted in 
MC357 circuits to permit re- 
duction of Power Dissipation 
in systems where logic opera- 
tions are performed at circuit 
outputs. 


EXPANDER 
INPUT 


TO MC354.— Re 
BIAS DRIVER) 94k 


567 
INPUT PULSE t, AND t; = 6 +2ns OR EGUINADENT 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 


PROPAGATION DELAY RISE AND FALL TIME 


Cout i Cout 


tal 


Fan-in obtained with MC355 
“NOR” input expanders; all but driven 


ae input connected to —5.2 V. 
dJ 





MC356, MC357 (continued) 











TYPICAL INPUT TYPICAL OUTPUT 
CHARACTERISTICS CHARACTERISTICS 





tin (0.01 mA/DIV) 



































12 10 
ei, (0.1 ¥/DIV) 





Cour (0.2 V/ DIV 







TYPICAL SWITCHING TIME VARIATIONS 
MC356 





60 






FAN-IN VARIATION 

FAN-OUT = 1 
Ts = 25°C 

40F“NoR"OUTPUT 













t, TIME (ns) 
t, TIME (ns) 








































4.9 5.1 9.3 


; 5.5 
—Vee, POWER SUPPLY VARIATION 


(VOLTS) 





9 12 
m, FAN-IN 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


ta,, PROPAGATION DELAY (ns) 
ta2, PROPAGATION DELAY (ns) 





t,, RISE TIME (ns) 
3 
ty, FALL TIME (ns) 








m |__ — — — — 
: 5 10 15 
, FAN-OUT n, FAN-OUT 
“NOR” OUTPUT 


0°C and +25°C 
mem 175°C 





MC356, MC357 (continued) 


ELECTRICAL CHARACTERISTICS 
Test Conditions 
@test f%° | — | 0.850 | -1.350 | ~5.20 | -1.18 | 


[0.670] —0.795 | —1.350 | —5.20 | 1.15 | 
0.725 | —1.350 | —5.20 | —1.08 | 


















asi 
v av,, | 4 | Ground PinNo (ore | +25°C 
|e fe telat pinto | int) | Win] Max| Min] Max| Min | 
2,6,7,8 1 te (2) 
2,6,7,8 1. te (2) 
“OR” Logical "1" 2,7,8 0.795 | —0.590/—0.725; Vde 
Outpet Voltage 2,6,8 | | | 
2,6,7 , 
2,7,8 —1.510 |—1.880 | —1.465 | —1.750] —1.395 —1.730 Vde 
2,6,8 
re J) dr dil badd 
Ee i .850 | —0. ; : ¥ 


b 
— + 
w 
| 
° 
— 2 
& 
l 
° 
— 2 
3 
| 
~~ 





(No load to full load) 
“WOR” Saturation 


Pins not listed are left open © Input voltage is adjusted to obtain dv “NOR /dVia = 0. @ Current test conditions: no load = 0; full load = —2.S5mAdc 5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 


tas, PROPAGATION DELAY (ns) 
tae, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 


ty, FALL TIME (ns) 





n, FAN-OUT 





0°C and +25°C 
——— +75°C 


AC-COUPLED J-K FLIP-FLOP MECL MC350 series 





MC358A 


AC-coupled J-K flip-flop with dc Set and Reset 
inputs and buffered outputs for counter and 
shift register applications up to 15 MHz. FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 







TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 
Cin OF Cins 









EITHER OUTPUT TO ““B” CHANNEL 
OF TEKTRONIX 567 SCOPE 


oe 0.250 V max 10.5 ns min 
90% 


10% 
f<-500 ns min-~}=- 200 ns 











170 mV max 
ee y—} 
OUTPUT 
WAVEFORMS 


ieo—____/\_}|@____ 
170 mV max 


FIGURE 4 — SENSITIVITY (TOGGLE) 


oy 25 Hz 
*FOR “Q” TESTS REVERSE “‘S” AND “R” CONNECTIONS 

















Stray capacitance introduced by the test jig: 

Cg = (n + 12) pF where n = number of fan-outs. 
7or8 pews: 

TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 


567 
= OR EQUIVALENT 
Pot m= § =2n5 


EITHER OUTPUT TO “B” CHANNEL 
OF TEKTRONIX 567 SCOPE 


19.5 ns max 


“EITHER” OUTPUT 


“EITHER” OUTPUT 





MC358A (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


| — [-0.850 | —1.350 | 
[0.670] [=1.350 | 

















o°c 

@ Test { 25% 
—0.670| —0.795 

Temperature 475°C 








Characteristic 


Power Supply Drain Current 


Pe 


“Q"" Logical "1" 
Output Voltage 

“@’" Logical “0” 
Output Voltage 
“@" Logical "1" 
Output Voltage 


“Q" Logical “0” 
Output Voltage 


“Q” Output Voltage Change 
“<Q” output Voltage Change 


“Q" Saturation 
Breakpoint Voltage 


“Q" Saturation 
Breakpoint Voltage 


oof Ee [i 









12 7,8,9,10 me 
2,6,7,8,9,10 est 





a 
a 
£ 


Laika Seated : Madde as 1 730 
ears 


Pane 


2,6,7,8,9,10 fe) 
1,2,7,8,9,10 


1,2,7,8,9,10 
2,6,7,8,9,10 


2,6,7,8,9,10 
18,9, 


16@ 


1,2,6,9 


1,2,6,8,9 
1,2,6,7,10 
1,2,6,8,9 







o 











An 
& 
Ss 
I 
” 
~ 
gs 
fl 
~ 
~ 
eo 
3 


A 
beg 
° 
s 
wa 
s 
= 
s 





4@ 









“Q” or “O" Latch 
Voltage 










Pulse 
Out 















Toggle Frequency 
(See Figures 1 and 2) 


Sensitivity (No Toggia) 






















<_————— See Figure 3 ———__—_—_____» 
_——————_ See Figure 3 ——_—__________» 
_——————— See Figure 4 ——______.__.,» 





Sensitivity (Toggle) 



















Switching Times 
Propagation Delay 











1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 
1,2,6,8,9 







tat (4,5) 
t- (4,5) 
tr (4,5) 


Pins not listed are left open. @® Input voltage is adjusted to obtain dVou. /dVin = “0"” @ Current test conditions: no load = 0 to full toad — —2.5 mAdc +5%. 
@ Apply momentary V: mx to set output, then Vin for measurement. @ Input voltage is adjusted to obtain dV: / dVin — oO: 


Rise Time 
Fall Time 

















t,, RISE TIME (ns) 
S 
ty, FALL TIME (ns) 





wn 
— 
o 
rs 
uo 





n, FAN-OUT n, FAN-OUT 





0°C and +25°C 


ee oe + 75°0 


DUAL 2-INPUT GATES 


MECL MC350 series 





MC359 - MC360 - MC361 


Dual 2-input gates that provide the positive logic 
“NOR” function. MC359 has two output pull- 
down resistors; MC360 has one of the output 
pull-down resistors optional; MC361 omits one 
output pull-down resistor and has the second 
optional. 





MC360 TO MC354 


TO MC354 





SWITCHING TIME TEST CIRCUIT 


INPUT PULSE t, AND t; = 6 £2 ns 


Stray capacitance introduced by the test jig: 
Cs =(n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY RISE AND FALL TIME 
Cout 
90% 
10% 
tt te 


TYPICAL INPUT CHARACTERISTICS 


(CONDUCTION 
REGION 


Jin (0.01 mA/DIV) 


Sanaa e 
a TRANSITION Py] 


REI 
a? 2B 
SRE BaSae 


curore iiiasxl | Td 
Seep DgSes 


0 
16 #14 #12 #210 O08 06 
ej, (0.1 ¥/DIV) 





TYPICAL OUTPUT CHARACTERISTICS 
Hs 
SRERRE 


SD ee 
Sten8 ceo 
a 






SOURCE —= 


Jour (0.5 mA/DIV) 


—=— SINK 


eet (0.2 V/ DIV) 





MC359, MC360, MC3611 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 
orc 


HEBEL | nbwn 
Set | 


“MOR” Output Voltage 2,7,8,9,10 6® 0.055 |—0.065 
pape arcmi 2,7,8,9,10 5® ce 0.055 0.065 


9, i 
geeeormnie 


Propagation Delay Time 


2,8,9,10 
2,7,8,9 
2,8,9,10 

2,7,8.9 


Pins not listed are left open For MC360, connect pin 4 to pin 5 for all tests @Input voltage is adjusted to obtain dV “NOR” /dVie = 0. 
® Current test conditions: no load = 0; full load = —2.5 mAdc +5%. 





SO CHING CHARACTERISTICS (10% to 90% distribution) 


tay, PROPAGATION DELAY (ns) 
ta2, PROPAGATION DELAY (ns) 


t,, RISE TIME (ns) 
ty, FALL TIME (ns) 





“WOR” 





0°C and +25°C 
+75°C 





DUAL 3-INPUT GATE 


MECL MC350 series 





MC362A 


Dual 3-input gate that provides the positive logic 
‘‘NOR" function, and features an internal bias 
driver. This gate is available without bias driver 


as MC362. 





lin (0.01 mA/DIV) 





ee INPUT CHARACTERISTICS 


REGION 


Bax 
y_[ transition PTT 14 


REGION 


eet] 
i a ee 
Re 


|_| curorr |/ 


0 
16 «(14 10 08 06 


= “0. 1v/0M 


tous (0.5 mA/DIV) 


SWITCHING TIME TEST CIRCUIT 


INPUT PULSE t. AND t; = 6 +2 ns 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY RISE AND FALL TIME 


” el a, 


‘out 
o. * x 
See je 
ta tae & t, 


TYPICAL OUTPUT CHARACTERISTICS 

BREREEEe 
oleae al 

| Pig | Lae TT 

Ht 
Rtas ake 

ee ey tea | 


WT at 
Li 









SOURCE —= 







—— SINK 


“LLY 


Cour (0.2 ¥/ DIV) 





MC362A (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


@ Test orc | —_{-0.850[—1.350 | —5.20 
tea sure 4282 [=0.670 [-0.795 [1.350 | -5.20 | 
F +75e¢ [— [-0.725[—1350 | 5.20 | 


V 
Characteristic RAS 


Power Supply Drain Current eres 


Input Current 
10 
































Symbol 
Pin No 
in(_) 













| oe 25°C +15 
Wa ra 
EE 
0.715 fi —0.795 |—0.590 |—0.725 
1.510 |-1.880 1.395 [-1.730 


0.055 _ 0.055 0.065 Volts 
0.055 _ 0.055 0.065 Volts 


en 











1,2,6,7,8,9,10 


2,6,7,8,9,10 
1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 



























Cann 









“NOR” Logical “1” 6 1,2,7,8,9,10 
Output Voltage 7 1,2,6,8,9,10 
8 1,2,6,7,9,10 
1 2,6,7,8,9,10 
9 


1,2,6,7,8,10 
1,2,6,7,8,9 


1,2,7,8,9,10 
1,2,6,8,9,10 
1,2,6,7,9,10 
2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


1,2,7,8,9,10 
2,6,7,8,9,10 


1,2,7,8,9,10 
1,2,6,8,9,10 
_ _ 1,2,6,7,9,10 
= _ 2,6,7,8,9,10 
1,2,6,7,8,10 
1,2,6,7,8,9 


“NOR" Logical “0” 
Output Voltage 






























“NOR” Output Voltage Change 





“NOR” Saturation 
Breakpoint Voltage 
















Switching Times 
Propagation Delay Time 





_ 1,2,7,8,9,10 
_ 2,6,7,8,9,10 
_ 1,2,7,8,9,10 
— 2,6,7,8,9,10 


_ 1,2,7,8,9,10 
2,6,7,8,9,10 


1,2,7,8,9,10 
2,6,7,8,9,10 










Rise Time 






Fall Time 


















Pins not listed are left open. 
@Input voltage is adjusted to obtain dV NOR" /dVin = 0, @Current test conditions: no load = 0; full load = —2.5 mAdc 5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
30 


tay, PROPAGATION DELAY (ns) 
taz, PROPAGATION DELAY (ns) 





I wi 
= = 
g Pees Se 
a Se = 
a 
5 10 15 
n. FAN-OUT n, FAN-OUT 


oe °C and +25°C 


oe ee + 75°C 


MECL MC350 seri 
QUAD 2-INPUT GATE ECL MC350 series 





MC363F 


Quad 2-input gate that provides the positive 
logic ‘‘NOR”’ function, and features an internal 
bias driver. 





SWITCHING TIME TEST CIRCUIT 


1_\ 
74 
INPUT PULSE t, AND ts = 6 +2 ns =~ 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 





PROPAGATION DELAY 





TYPICAL OUTPUT CHARACTERISTICS TYPICAL INPUT CHARACTERISTICS 
0.1 
Ta = 25°C Pei Mail ofa (| ERE Ee Tj = 25°C 
tase tL Vee rey 


EEE ont 28 SS a 
7 conpuction 
BEBE sbi Eee | 


TRANSITION J 
REGION 


f 
Raat RRBBe 
crore iii rse) | I | 

PTT 


age REGION / 


0 
16 #14 #12 = 10 . . : . 
ej, (0.1 ¥/DIV) Cour (0.2 V/ DIV) 


in (0.01 mA/DIV) 
lout (0.5 mA/DIV) 








MC363F (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde + 1% 
@ test osc | — [oso [-1.360 [520 


Temperature +25¢¢ [—0.670|—0.795 |-1.350[ 5.20 | 
+75e¢ [| —[—0.725 [-1350 [5.20 | 


fciseeces, dials ot 
Pin No 


Pearsupvonintem® | — | — | — |asevaonaal — | — | 


1 3,6,7,9,10,11,12,14 
6 1,3,7,9,10,11,12,14 
7 
9 

10 :6,7,9, 

11 

12 5 

14 , 


















Test Limits 





Ground 
Pin No 





“NOR” Logical “1” 
Output Voltage 


re 





1.51 


o 


“HOR” Logical “0” 
Output Voltage 





NOR" Output Voltage Change 
{No load to full load) 





AV: (2) 
AV: (5) 
AV: (8) 
AV: (13) 












“NOR” Satoration 
Sreakpoint Vottage 









6,7,9,11,12,14 
7,9,10,11,14 










Switching Time 
Propagation Delay Time 















tar (13) 
tar (2) 
tar (5) 
te: (8) 
tea (13) 
te (2) 
te (5) 
tr (8) 
te (13) 
te (2) 
te (5) 
te (8) 
) 


~ 
Coe HB UAEe 







~ 
Won Woaur 


ONY BOGE 
ma 




















Rise Time 






~ 


Fail Time 


- 
DAN WouUn 










ee 
— 
= 
ead 


7,9,10,12,14 
Pins not listed are left open. @ Input voltage is adjusted to obtain dV “NOR” /dVia = 0. @Current test conditions: no load = 0; full load = —2.5mAdc +5%. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
60 


wo 







land 


_ 
i= 


S 


tg, PROPAGATION DELAY (ns) 
taz, PROPAGATION DELAY (ns) 


w 
(=) 


20) 


10 


t,, RISE TIME (ns) 
te, FALL TIME (ns) 





n, FAN-OUT “NOR” n, FAN-OUT 





0°C and +25°C 
——— + 15°C 


AC-COUPLED J-K FLIP-FLOP MECL MC350 series 





MC364 


High-speed ac-coupled J-K flip-flop with dc Set 
and Reset input for counter and shift register 
applications up to 30 MHz operation. 
FIGURE 2 — INPUT WAVEFORM TO ESTABLISH MINIMUM TOGGLE FREQUENCY 


0.800 ¥ min 






UNUSED INPUTS TO Veg 






a EITHER OUTPUT TO ““B” CHANNEL 
aici ecs OF TEKTRONIX 567 SCOPE 






10 ns max 





1-500 ns min-> 


170 mV max 
OUTPUT 
WAVEFORMS 
170 mV max 


FIGURE 4 — SENSITIVITY (TOGGLE) 


0.800 V min 






Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. 
7or8 


E TEKTRONIX 
567 
OR EQUIVALENT 


foot. = 6 =2ns 






TO “A” CHANNEL OF TEKTRONIX 567 SCOPE 








EITHER OUTPUT TO ““B” CHANNEL 
OF TEKTRONIX 567 SCOPE 


“EITHER” QUTPUT 






“EITHER” OUTPUT 








MC364 (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 










@ Test orc —9.850| —1.350 
ee wehire 4 25 —9.670} 0.795] —1.350| 
P +75°C —0.725| —1.350| 
























+ 
a 
° 
+ 
a 
a 


=z 
3 
= «= 
o 


L Ground 
Pin No Pin No 


Characteristic 





-_ 
Nv 
o 
c] 
x) 


Power Supply Brain Current 





1,2,6,7,9,10 
1,2,6,7,8.10 
1,2,6,7,8,9 


co_[raranay — | 
ara — | 
mee 
Eee 


“Q"" Logical “'1"" 
Output Voltage 


Output Voltage 
Output Voltage 


“Q"" Logical “0” 
Outpat Voltage 


| 

° 
g 
| 

° 
a 
3 
=) 
| 

S 
3 
a 


2,6,7,8,9,10 


6® 1,2,7,8,9,10 


“Q" Output Voltage Change | — [| 2 [ — |26789,10 
“Q” Saturation 
Breakpoint Voltage 1,2,7,8,9,10 6®@ 
“@" Saturation 
Breakpoint Voltage 2,6,7,8,9,10 
"1Q" or «qn Latch 
Voltage 2,7,8,9,10 16@ 















Toggle Frequency 
(See Figures 1 and 2) 


Sensitivity (No Toggle) 






1,2,6,9 


1,2,6,8,9 
1,2,6,7,10 


1,2,6,8,9 










<—————————._ See Figure 3 ———__—_—————> 
<——_—--————_ See Figure 3.§ ———_______» 










<_—<$——————— See Figure 4 ———_______» 


Sensitivity (Toggle) 
Switching Times 
























Propagation Delay Time 1,2,6,8,9 
1,2,6,8,9 tat (4,5) 
Rise Time 1,2,6,8,9 tr (4,5) 





Fall Time 1,2,6,8,9 tr (4,5) 


Pins not listed are ieft open. @ Input voltage is adjusted to obtain dV.4 /dVie = 0. @ Current test conditions: no load — 0; full load = —2.5 mAdc +5%. 
® Apply momentary Vi max to set output, then Vin for measurement. @ Input voltage is adjusted to obtain dV: /dVin = oo. 


SWITCHING CHARACTERISTICS (10% to 90% distribution) 
30; 





zg z 
= > 
2 on 5 

a = 
2 z 
3 Ss 
z= — 5 
- co = 
~ 0 P=, 


t,, RISE TIME (ns) 
t,, FALL TIME (ns) 





n, FAN-OUT n, FAN-OUT 





0°C and +25°C 
— 45°C 


LINE DRIVER MECL MC350 series 





MC365 


Line driver for driving lines of 50 ohms or 
greater while providing the positive logic ‘‘NOR”’ 
function and its complement simultaneously. 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


“NOR” UNIT UNDER TEST “NOR” 
O 


90% Vy =—0.725 +0.070V 
50% 


10% y, = —1.600 +0.150V 


TO MC354 
BIAS DRIVER 





ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


@ Test 
Temperature 


symbol Test Limits 
L® Ground Pin No 
Pin No Pin No in( aa 


eer (6) 
lin a 


lin (8 
“NOR” Logical “1"" vi 6) 
Output Voltage Vi (7) 


1. 1.880 


4 t 


“OR” Logical “1"" 0.850 
Output Voltage { 


= 8 
“OR” Logical “0” +-1.495 . 
Output Voltage { 





Switching Times | Typ 
Propagaticn Delay Time 20.0 12.0 


Rise Time 

















ww WwW WwW Ww 


Fall Time 





Pins not listed are left open. @ Output is loaded with a 50-ohm resistor. 


MECL MC 350 series 


LAMP DRIVER 





MC366 


Lamp driver that provides ‘‘OR”’ or ‘‘NOR"’ logic 
depending on the bias arrangement used and is 
capable of driving 6V lamps. 


OUTPUT 





ELECTRICAL CHARACTERISTICS 


Test Conditions 

Vde +1% | mAdc | 

@ Test orc |__| 0.850 | =1.350| [1.18] +60 | 100 | 

respertre {25% aero =o =i saa | =rs [0 | o0 | 
+rsec [| — | —0.725] —1.350, | +60 | 100 | 

Test Limits 


ac 
Yoo | k | Growaa| S2m¥el +25 | +15 
Pino | PinNo | PinNo | int) | Min | | Min | Max | Min | Max | 

8 

8 

8 

8 

6 
























Output Voltage, High 





Pins not listed are left open. (Pin 9 is connected to Vcc through a 10 k-ohm resistor. 


MECL-TO-SATURATED MECL MC350 series 
TRANSLATOR 


MC367 


Level translator intended for converting non- 
saturated MECL signal levels to saturated logic 
levels; provides ‘‘OR’”’ or ‘‘NOR” logic depend- 
ing on the bias arrangement used. 





SWITCHING TEST CIRCUIT AND WAVEFORMS 
TO TEKTRONIX 567 OR EQUIVALENT 


OUTPUT 


INPUT PULSE TO 
UNIT UNDER TEST %, Vu = —0.745 +0.055 V 


VL= —1.575 +0.110V 


OUTPUT iis 
vuIrUL FuLon 


(SWITCH POSITION b) 





ELECTRICAL CHARACTERISTICS 








@test {0% [= 0ss0 Faso] 520 
respecmure 422° [F870 |-o7e5 [1350] ——sa0— 
perature (asso [—" [-o7a5 [1.350 [520 


1.350 | 
Symbol Test Limits 
eno [| oe | +25°%C rae 
Characteristic i in(_) | Min | Max | Min | Max | 
Power (eee Drain Current 7.0 6.8 
BEE EEII 


eee lee 


wane 


9 
9 
9 
9 



























on 





SATURATED LOGIC-TO-MECL MECL MC 350 series 
TRANSLATOR 


MC368 


Level translator intended for converting satu- 
rated logic levels to non-saturated MECL signal 
levels. 





PEE 


+16V@0° 
+15V @ 25°C 
+ 135 V@75°C 


TO TEKTRONIX 
567 OR EQUIVALENT 





ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 


@ Test ove |Foas | 450 | 520] +60 | 


+25°¢ | +045 | 450 | 520 | +60] 
+150 [F080] 450 | 520 | 460] 


Temperature 





$ mbol 0 C) 716° 
Pin No ee 


in( ) 


te (7) 

te (2) 
4 (5) 
fe (6) 
Tk (9) 
fi (10) 

2. | 

Ix (10) 
“OR” Logical "1" Vs (4) —0. ; —0. r 0. | —0. iy 0. i —0. ig 
Output Voltage Vs (4) 
Vs (1) 
Vs (1) 


“OR” Logical “0” V2 (4) -1. | 1 if 1. i —1. ii 1. I: 1, | iy 
Output Voltage V2 (4) 
V2 (1) 
Vz (1) 


Bias Voltage —1.27 
Output 


Switching Times 
Propagation Delay Time 


Rise Time 


Fall Time 


Pins not listed are left open. 


DUAL 4-INPUT CLOCK DRIVER MECL MC350 series 
AND HIGH-SPEED GATE 


MC369F 





High-speed clock driver or dual 4- input gate that 
provides the positive logic ‘‘NOR”’ function and its 
complement simultaneously. 








Voc 


adele 


SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY 





INPUT PULSE t, AND ts = 6 +2 ns 


Stray capacitance introduced by the test jig: 
Cs = (n + 12) pF where n = number of fan-outs. Z RISE AND FALL TIME 


90% 
10% 





MC369F (continued) 


ELECTRICAL CHARACTERISTICS 





Test Conditions 
Vde +1% 


[= [-0as0| 1510 [20 
[ 870 | 0.795 [=1.465_| 520 
[= [075 |=1.395 | 520] 











@ Test { ee 
Temperature 475° 


ono 
















+25°C +75°C 












Characteristic 


Power Supply Drain Current Bea 


5 

6 

7 

8 

1 
12 
13 
14 


“HOR” Logical “1 
Output Voltage 





NS 
Ca 
ud 
] 
= 
rm 
ge 
a 
cies 
= 
» 
an 
a 






% 
fy 


2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 
2,5,6,8,11,12,13,14 
2,5,6,7,11,12,13,14 
2,5,6,7,8,12,13,14 
2,5,6,7,8,11,13,14 
2,5,6,7,8,11,12,14 
2,5,6,7,8,11,12,13 
2,6,7,8,11,12,13,14 
2,5,7,8,11,12,13,14 






























tad 
in 
& 
a 





<—_——_... £ 





“NoR" Logical “ug 
Outpot Voltage 


a 







eee 





| | 
| | 
1.510 —1.850 [-1. 


¥2 (1 
6,7,8,11,12,13,14 — 0.100 eae 
5,6,7,8,12,13,14 @ A — 0.100 0.100 
11,12,13,14 AVs (9) eae 0.100 Races 
8,12,13,14 @ AVs (10) 0.100 0.100 
1 55 


“OR” Logical 
Output Voitage 


Tage 


3 
a 
on = 
$ : 2 
3 x 
-) 


wn 
& 
=) 
™“ 
_ 
o 
a 











1 





“OR” Logical “0” 
Output Voltage 





8 
ore 
Ns 
& 
a 











«5 









a 





OR” Output Voltage Change 


“OR” Output Veltage Change 


2 


mn 
en 
aom™ 
~ 


-) 
83s 


eleols 
$3 





















“NOR” Saturation 2,6,7,8,11,12,13,14 0.5 0.5 0.63 
Breakpoint Veitage 2 §,7,8,11,12,13,14 
2 5,6,8,11,12,13,14 
2,5,6,7,11,12,13,14 
2 
2 
2 
2 






Switching Times 
Propagation Delay Time 
Fan-Out = 1 





































6,7,8,11,12,13,14 
(6,7,8,11,12,13,14 
2,5,6,7,8,12,13,14 
2,5,6,7,8,12,13,14 
26, 


2 
2 


tat (10) 










































7,8,11,12,13,14 tes (4) 
2,6,7,8,11,12,13,14 ter (9) 
2,5,6,7,8,12,13,14 tan (1) 
2,5,6,7,8,12,13,14 taz (10) 
Fan-Out = 10 2 6,7,8,11,12,13,14 tar (4) 
2 6,7,8,12,12,13,14 tas (9) 
2,5,6,7,8,12,13,14 ta: (1) 
2,5,6 7,8,12,13,14 tar (10) 
2,6,7,8,11,12,13,14 ter (4) 
2 6,7,8,11,12,13,14 tar (9) 
2,5,6,7,8,12,13,14 ter (1) 
2,5,6,7,8,12,13,14 tar (10) 
Rise Time, Fan-Out — 1 2,6,7,8,11,12,13,14 te (4) 
2.6,7,8,12,12,13,14 t (9) 


2,5,6,7,8,12,13,14 

2,5,6,7,8,12,13,14 
2,6,7.8,11,12,13,14 
2,6,7,8,11,12,13,14 
2,5,6,7,8,12,13,14 

2,5,6,7,8,12,13,14 
2,6,7,8,21,12,13,14 
2,6,7,8,11,12,13,14 
2,5,6.7,8,12,13,14 

2,5,6,7,8,12,13,14 
2, 
2, 
2 
2 







Fan-Out =- 10 



















Fall Time, Fan-Out — 1 


f——=§ MF dee OO AUD “oNS o~o~ AONIAH OMAGH 


Fan-Out — 10 








ne 
- 





6,7,8,18,12,13,14 

6,7,8,11,12,13,14 
12,13,14 

12,13,1 


Pins not listed are left qpen. input voltage is adjusted to obtain dV “NOR” / dVia = 0. @Current test conditions: no load — 0; full load = —10 mAdc +5%. 


BrOL GHW FH woh Seon Snowe Gres oe Seon 





te fae ee NU OUND UF eee —— » 


ten NON ENS SUB OUD ovo 


— 8 ee ee OU RU Gee —w 


15,6,7,8, 
5,6,7,8 











DUAL 2-INPUT CLOCK DRIVER MECL MC350 series 
AND HIGH-SPEED GATE 


MC369G 


High-speed clock driver or dual 2-input gate that 
provides the positive logic ‘‘NOR’”’ function and 
its complement simultaneously. 











SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY 





INPUT PULSE t, AND t; = 6 +2 ns 


a 
| > 
Cs = (n + 12) pF where n = number of fan-outs. Z RISE AND FALL TIME 


Stray capacitance introduced by the test jig: 


90% 
10% 





MC369G (continued) 


ELECTRICAL CHARACTERISTICS 


Test Conditions 
Vde +1% 
ove | — [-oa80 [1510 [320] 
{ 428ec [0670 [0.795 [1468 | 8.20] 
— [0.75 {=1395 | -820 1] 


@ Test 


Temperature |. s60¢ 






Characteristic 











Power Supply Drain Current 


“NOR” Logical “"1"" 
Output Voltage 






“NOR” Logical 0" 
Output Voltage 





“OR” Logical "1°" 
Output Voltage 


“OR Logical “0” 
Outpat Voltage 


“NOR" Output Voltage Change 


“OR” Output Voltage Change 


“NOR” Saturation 
Breakpolnt Voltage 


Switching Times 
Propagation Delay Time 


Fan-Out = 1 


Fan-Out = 10 


Rise Time, Fan-Out = 1 


Fan-Out = 10 





Fall Time, Fan-Out — 1 


Fan-Out = 10 


Pins not listed are left open. 
















= 5 - 2,6,9,10 
— 6 -_ 2,5,9,10 
9 2,5,6,10 
10 2,5,6,9 
_ 5 _ 2,6,9,10 
wt 6 — 2,5,9,10 _— 
_ 9 _ 2,5,6,10 
2 10 a 2,5,6,9 
a = 2,6,9,10 4® AV: (4) 
_ _ 2,5,6,10 1® Avi) 
—_ 5 2,6,9,10 7® AVs (7) 
- 9 _ 2,5,6,10 8@® AVs (8) 


2,6,9,10 
2,5,9,10 
2,5,6,10 

















Pulse 
In 
5 4 - 
5 7? = 
9 1 _ 
9 8 _ 
5 4 — 
5 7 _ 
9 1 _ 
9 8 - 
5 4 _ 
5 7 _ 
9 1 ~~ 
9 8 - 
5 4 - 
5 ? — 
9 1 _ 
9 8 - 
5 4 _ 
5 7 _ 
9 1 = 
9 8 —_ 
5 4 - 
5 7 _ 
9 1 _ 
9 8 - 
5 4 - 
5 7 - 
9 1 —_ 
9 8 ~ 
5 4 _ 
5 7 - 
9 1 ~ 
9 8 o 


@ Input voltage is adjusted to obta 









2,5,9,10 
2,5,6,10 
2,5,6,9 





2,5,6,9 





2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 








2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


2,6,9,10 
2,6,9,10 
2,5,6,10 
2,5,6,10 


I, | Ground 
Pin No |PinNo | Pin No 


tai (4) 
tar (7) 
ter (1) 
tar (8) 


tas (4) 
ta (7) 
ta (1) 
tez (8) 


tai (4) 
tai (7) 
ta: (1) 
tar (8) 


www iw Ow ww wow ww 


te: (4) 
ta: (7) 
tea (1) 
taz (8) 





te (4) 
te (7) 
t (1) 
te (8) 


te (4) 
t 7) 
t (1) 
t (8) 





tr (4) 
tr (7) 
t+ (1) 
tr (8) 


tr (4) 
tt (7) 
tr (1) 
te (8) 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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—_— = 


—0.650 








Test Limits 
















arr 1.790 | Vide 
| | 
ae 0.770} ve 
: i | 
if Vde 

1 


0.100 —0.130 
0.100 —0.130 
0.100 — Ele 
0.100 —0. Ele 


Ace 


it 

















slalaletsts He 


<_— w 
om oo Anan sO~ 


me eee 
DAO gee PP Ge 


_ 


je OO ee OOO 
eee eee OU UD 


i 
- 


eee OD oe pee eet aa uw 


—_— 





nd¥ “NOR” / dVin = 0. @Current test conditions: no foad = 0; full load = —10 mAdc +5%. 


